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@ Cable television system. 

@ A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises In an esctemal control unit ("ECU") which also 
includes several other subscribers* converters. The ECU 
includes common signal processing clrcuitrY for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits corvirol and data signals in both 
directions between the ECU end the head end of the system 
end between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the essoctated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Backcrround of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the " 
sxibscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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roent of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU". The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or -SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated svibscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
comnon signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals- Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1, 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- * 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure !• Figures 5k-5s are collectively a « 
schematic diagram of the gate array shown in Figure 5c. 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5* 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. ! 

Figure 11 is a diagram of a basic message : 
format used in an embodiment of the invention for , 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 eore diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. : 

Figures 18a-h are flow charts illustrating j 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I. Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECUl, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUBl, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROPl, 
DR0P2r etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this nximber is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "Physical 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g television signals from studio cameras or 
video recorders, m audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc.. and 
shifted to predetermined physical cal>le channels by 

the modulator. 

All of the output signals of modulator 24 

are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
.ay be of two types: (1) a so-called "forward data 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM b^d 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g.. general purpose computer 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the m band the 
term "EM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed m 

the system. 

in addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECOs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illuBtrative embodiment shovm and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36* 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non-television signal data (e.g., 
fire and burglary alarm signals) from the stibscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the siibscribers, and minimizes noise 
cind other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structtire adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
\inits SUl, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU- Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general, analog unit 54 sepsurates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog tinit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECUl as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU . 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52 • In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed sxibscriber wishes to view, and (2) converts that 
signal portion to a, television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned* 
This television signal is applied to the SU's asso- 
ciated drop cable DROPl, DR0P2, etc., which runs 
from the SU to the associated subscriber's premises 
SUBl, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC) power signal to the associated 
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drop cable- The associated SU conveys that power 
signal to common power xmit 60 in the ECU* Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU, In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital imit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital xmit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs* For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
s\ibscriber*s drop cable. 

Each subscriber has at least one SFU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) EM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown) . The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. caiannel 1 19.375 MHz 

c. Channel 2 19-625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. m Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) 'are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from thie other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tiuied to a respective one of the two drop cable 
chaimels * 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II . Subscriber Unit 

Figure 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables, switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
timed, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213 A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main chaimel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input* 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD ii^ut terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 



-16- 



016723 



detection comparison between the scaled down LOG. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal- The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable chaimel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity.) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad^ 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100, This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SUl has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (»+" and "-") from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SUl to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. AS mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUB are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog tmit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 NHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL- The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coiipling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUBl, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscxribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable coimections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200* The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108-5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("FM") forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B") is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of foxir crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is timed to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part niimber 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and HAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send ("RTS") signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304. 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
statte on the CTS lead to signal -digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0" 
state. 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12* 

For enabling commiinications between the 
ECU and each associated subscriber SUBl, SUB2 
etc*, communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C* Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SUl, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, Oil, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi-> 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is coimected throu^ DC-blocking capacitor 336 
to the iz^ut of very low frequency ("VLF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The oui5>ut of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECO to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180* relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPO. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those sxibparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i)» 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital xmlt 55 includes conventional uni- 
versal synchronous or asynchronous receiver/trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC-formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital mait 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5B, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"). CW)CK ("CLK"), 
RXC, TXC, READ ("RD"). WRITE ("WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an ii^portant event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT out?)ut signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to ii^ut data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 • 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
nximber 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5b: 
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TABLE B 



Figure 5c Lead Label in 

Pin Nximber Figures 5k-5s 



1 




2 




3 




4 




5 


TN4- 


6 


X1V«^ 


7 


TTtffi 

J.£VD 


ft 

w 


xn / 


Q 
















13 




14 


GND 


15 


IN13 


16 


OTIO 


17 


OT9 


18 


OT8 


19 


OT7 


20 


0T6 


21 


0T5 


22 


0T4 


23 


OT3 


24 


0T2 


25 


OTl 


26 


OT12 


27 


OTll 


28 


VCC 



In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51 . The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily appeurent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND ("RTS» or 
"DTRA") lead by which it interrogates communication 
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iinit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used» Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forwcurd data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory irnit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420. which can be a conven- 
tional microprocessor such as Intel part number 
80186. performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. m addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQl, INTAO, DRQO, Al, A2, PCSO, 
TIOUT. and TOOUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQl signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
axray 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQO signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i e control "C« or data "D") within the USART 
register set selected by the Al signal. The PCSO 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
log data from (WR) or writing data to (RD) micro- 
processor 420. The TOOUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the TOOUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its TOOUT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ("CLKOUT"), READ ("RD«), and WRITE 
("WR") leads. The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS 2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INTl, INT3, 
cind PCSl leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCSO"), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TOIN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of conanon power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the BESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECa, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers. 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the soibscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTALl, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/out5)Ut terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to groimd. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to groxmd. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used, six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
("GND") leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECO to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
mulUplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-F63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential poirtion of memory \mit S5b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474, Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the lA ii5>ut terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMS 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI • Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU»s associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The outi>ut of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the ii^ut of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542 , 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564 • The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above . 

The regulated DC oul5)ut voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. sxibscriber Processing Unit 

STJbscriber processing units (SPUs) are 
located within stibscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a t^ical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+••) all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber 's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in vaurioufily locating the SPU and the subscribers' 
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television apparatus and other equipment within the 
subscribers' premises. 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modiQated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave {"saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The outT»ut from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational aii?)lifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECO via the VLF 
signal . 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-Begment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven- line bus Bl and alternately enabling 
two ret\im lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
such an RCT may be of any type, wired or not. In 
one embodiment, the RCO is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740- 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off rET transistor 746 via resistors 
743. 745, 747, and 749. FET transistor 746 controls 
on Ind off the output of continuously operating 468 
KHZ oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The oul3)Ut of 
saw filter 748 is applied to an emitter- follower 
circuit comprising transistor 750 and resistors 752- 
755 capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECO 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. JumpBX 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU. or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01. 10, or 
11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32, Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36, which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889- 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890- 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NR2I forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34- 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814, TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave ban<%)ass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are foxir 
reverse data channels having frequencies of 
19.125 MHz, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in NRZI 
protocol- All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data cheamel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The out5)ut signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of banc^ass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 HBz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 {hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU. and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
m addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

^ KCU /SPU Communicati on Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the proin>t 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro-* 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU*s 
digital unit 55 using a two-level polling scheme* 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service {i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low- speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring Betvice, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the commimi cation link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
••cry" or "Service Request" signal- At the ECO, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU'S VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service, in this 
latter event, the Equ (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU Channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ("ACK/NAK*') handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit. then exght 
data bits (transmitted low-order bit first) a parxty 
bit. and at least one bit time of mark condxtxon as 
an ending. The ending bit time of marK condxtxon 
also serves as a lead-in to a possible subsequent 
character . 

nharacter Framing 

Character framing is established by the 

^« ^y^^ PCU-to-SPU link at least a prede- 
SPU sensing on the bcu-to aru 

termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a ^^J^-^'^^'^l 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recogni:.e any com- 
»ands until character framing is re-establxshed by 
the ECU. The ECU periodically allows a gxven drop 
the opportunity to re-establish character framxng by 
enforcing periods of continuous mark condxtxon. 

Mggga qe Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message feamxng 
bit. The beginning of a message xs xndxcated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bxt means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data ^^^^^ " 
interpreted as containing subsequent xnformatxon to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The xncorpo- 
:rtion of the message framing ^i^^ although add^g 
1/llths overhead to each message character, xncreas 
es framing integrity and permits increased 
through-put When long data streams are encountered. 
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without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/MAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/KAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits* 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. otherwise, carrier is maintained on during 
the ACK/NAK window. One bit: time after receipt of 
the pari-ty bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B, ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor conmiand requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. in such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor • 
The other commands are sent from the Data Processor* 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor* 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence . 

08 Define device poll 

sequence. 

84* Unsolicited Data 

Response from 
attached device. 



Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SUl, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DBT lines and the ECU'S 
bank address. For each of the POWER DEI lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU's six associated 
SUS to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 whach 
one of the six SOs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECO. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes. The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 

(HCT> OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device* 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Trcinsmit a number of characters 

to the ECU as specified by 
the byte coimt of the 04 
CoBunand message* 

OA Display a character at a 

specified position of the 
display. 

OB Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data.- 
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If the device message requires the device 
to return a response to the ECU (e^g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor, This response 
includes a three-byte response header followed by 
one or more data bytes • The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice*- to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the conmand code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0" or "1", res- 
pectively) . A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SO address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling m^. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). the second byte 
specifies the drop in bits 0-2, Bytes three through 
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six specify in each of eight nibbles a device address . 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command") is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a chaiuiel selection request via SPU keyboard). 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SFU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECO) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The funcUon 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated* 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor, If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the XTxpnt buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
-the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the irput buffer. 
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Retuming now to step 913, if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not . 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer- Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is enqpty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a co\mt of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
guest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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Command from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966. if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the. Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1« flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected- At step 953, the Drop 
Processor determines whether an ACK or a HACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Othearwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assxmdng now that an ACK is detected at 
step 953 (signifying that the polled device has an 
unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to iiQ)ut the \m- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("DBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 command to send at step 971, the program loops 
to step 957. on the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit tihe 04 Command as previously described. 
At step 976. because the "1" flag this time is not 
set, the program loops back to step 957. 

D, CCC/ECU P ftmmunication Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECOs connected to 
cable network 14 will now be described with refer- 
ence to rigures 10 and 11. 

A basic message format for data communi- 
cation in the forward direcUon (i.e.. from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BTTE COUNT byte (-N-). 
a COMMAND byte ("CMD"), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110" )• At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the commtinica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message • 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECOs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITP* 

The use of ADDRESS 0000 {the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes- These four bytes 
are two MASK bytes ("MH" and "ML") followed by two 
REFERENCE bytes ("RH" and "RL"). Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S ujaique address with the values of the 
MASK bytes. If the result of this logical operalion 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communica-tion shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
begiiming and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (H), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU, The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU*s memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU's memory, each byte associated with a 
different one of 128 so-called logical chazuiels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to "1" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Hap to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested t<i subscribe to view addi- 
tional or fewer t:hannels, and so forth. 

AS another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For exainple, the 
Channelization Map might correlate logical channel 7 
with physical channel 52. logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each sU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades -the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical chaimel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and "MDH") 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU's memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the BCU»s memory. The READ message may 
be used for a variety of purposes. For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ECU'S data or program memoiry to diagnose faulty 

or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a CCMMflND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message. However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(MN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU* The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or IIIIOOII). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC*s message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global , 
mask or specific address), the ECU*s message includes 
the responding ECU'S imigue address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force time any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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the CATV systeni to tune to a channel on which instruc- 
tions and news nay be communicated to subscribers m 
the event of a civil emergency. Also, this message 
„,ay be used to automatically tune a subscriber s 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to view. 

AS shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COU^TT 
hyte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
iLst significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
Tree tuned. Alternatively, each bit of the SU byte 
„ay be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECO are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECO's associated subscribers. Send 
function data is data keyed into SPUs by ^^---^'^ 
in response to requests for such data from the CCC 
at headend 12. For sample, send function data may 
represent voting or shop-at-home data keyed in by 
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subscribers in connection with interactive viewer 
preference or shop-at-home serviceis offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
siibscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function coxint byte specifying the 
number of send function bytes in the ECU'S memory. 
If the ECU*s memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs« The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to peorticular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to "1" or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send fxmction count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the Bubscril>er's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a siibscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a paarticular SU is author- 
ized to view pay-per-view programs, and requests via 
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the BubBcriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed m the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer ^11 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
deteirmine which subscribers shoiild be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C* 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor* As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 X 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, \^ether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figiire 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at. 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
eirror occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU's address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU'S 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
102B depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor vill now be described with reference to Fig- 
ures 18C through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECO. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g.. inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop c^les, 
it may occur that an application program nnxst return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a Dump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main rout^e. 
AS shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and m^ory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006 r where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to" 
the next ntunbered step in Figxire 18d. After step 



0167237 

-84- 

1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures lBe-18h. 

O perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure ISe, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031. where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK), the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU'S memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU'S memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TONE), the program advances to step 1037 where 



-85- 



0167237 



the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven-segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described* 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR), the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU^s send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Hap to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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„ If a subscriber has requested to 
per-view P'^^^r^- ^^^^ ,^,^ees to 

view the P-y-P^^-r^l^;;;,,,;iated with that subscriber 

--^^^^;^^^^^;Zer-.i.^ program, the as- 
is force tuned to tbe pay f started, the 

««r.4ated five-minute preview timer is stari; . 
spciated five ^^^^^iter's SPU is set to 

event-order LED on tne 5u« activated to 

SPU's power relay is aci-ivat^ 
naBhing. and the sro P ^^^^ ^^^^ 

^ „„ the „„ses the program 

After looping for all ews^j-^^ 
Bcribers. Atrer ^ ^ 

-<-^T% in^il advances to step xw^ 
nrooram from step lo^i aavcm 

progj.***" earlier described* 

returns to the main loop as earner 

gp^^^i-^ 2 Routine_ 

the main routine detects at step 1014 
,«^e isd, that the ""/--X tuUn: 

VZT:srZ Ser^lTrltin, actions 

— ---re^r. " 

„i.„litv of application programs. As earlier 
a Pl-^'lf 3,^a»s iwlement a variety 
described. "W'"^""" to SPU toy presses 

„£ f"-^-— .="=1^%^;^^, ^ration (e.g., chan- 
^ i^leeenting the re^^d^ 

r:::rasi.L--:-r4rtriay. 

to the SPU display, and so 

The operate 2 program operates as lo 

having a pluraliity ^ different drops 

^ o ^Av-ires on each oi up w « 
up to 8 devices on embodiment, the 

associated with the ECO. In ^^-^^ 
^ table has 64 entries (0-63), althougn 
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deBcribed embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I*^ entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table coiinter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jximp table. 
The jmp table is a table maintained in the ECU*s 
memory which is similar in orgcinization to the time 



0167237 

-88- 



table. However, the 3-nP table entrxes ^pecxfy the 
n^emory location in an application program to whxch 
the program should iump. These values may poxnt to 
the start of an application program, or to a point 
within an application program if the application 
program had previously returned to the — -^^^^ 
prior to completing the application program's task. 
Based upon the entry contained in the jump table, 
the operate 2 routine then advances to step 1065, , 
Where the routine jumps to the point in an appli- 
cation program ("APL") specified by the jump table. 

aLlication program returns to ^-te 2 
routine, the Operate 2 routine advances to step 1066 
Where t;e 3 counter is incremented as earlier described. 
The routine then advances to step 1067 to return to 
the main loop. 

r. p«.i-afr,ft 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
(Figure ib ; program branches to the Oper- 

the Data Processor, tne pxogt<u" 

ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs 

AS shown in Figure 18g. the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
message is an 01. 03, 05. 07 or 08 command re^^se 
(earlier described), no acUon is required the 
operate 3 routine advances to step 1083 to return to 
TLin routine as earlier described. ^^^^ 

« fxf vicnire 18g no action is taken in 

the flow chart of Figure j-oy " ^ii 
=T» 01 03 05. 07 or 08 response, it wiix 
resDonse to an ua. uj. *" .^„_ 
L atTarent « t3.ose sUZlea in the art that yarxous 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses* For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred- If '*yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error sid^routine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jtimp table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the j\imp table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key. has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 1. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h- This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"i The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event* otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the sxibscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUe do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be \mable to notify 
the CCC of this fact- Also, because ECUs in the 
above-described syst^ do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an iinportant consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages. 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance' of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g-, of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation « 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECO is a CONTROL ("CTL") byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shovm in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
C'REC CNTL") byte. The REC CMTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polli ng Protocol 
The first polling method is the so-called 
General Level Request ("GLR") poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ("GLRT") message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ("LVL") byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3. Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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PIRWC CTL BYTE 



Bl BO Fxinction 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL, 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL. 



B2 Function 

0 Set PIW in ECU off. 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plixrality of ECUs) alerts the CCC that an ECU (the 
identic of which is as yet unknown, to the CCC) has 
priority information to send. I^on receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request (»'PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
b3rte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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information, the ECU sets to "1" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
niuneric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 

and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, dLnformation 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other infoannation 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUS having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUS in the first group have priority information • 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUS in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process* If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort, method in the case of 65,536 (2^^) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CMTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address » and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
infoiination to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message • This message is used by 
the CCC to specify a binary sort group address range 
bo\mded between a low address and a high address* 
The BSPHL message has a SEND CNTL byte equal to 11 • 
Following the SEND CNTL byte are two bytes specifying 
the binary soirt high address ("BSHAL" and "BSHAH"), 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH"). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL*') message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ("BSLAL" and "BSLAH"). This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the prioritgr 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formattea messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two hytes of "llllllll"- 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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0337 6345 

0339 3C34 
0S3B 3821 
0S3D 3F34 



655 I rttftd d»vlc9 status 

656 t 

657 I 

G5B t»st spusltS 

659 b eora 

668 % 

661 I 

662 rds000i eln spusltS 

663 I 

664 elr swrvrc, 1 

665 I 

SS6 b coafi00 

667 1 

668 I 

669 I 

670 t indicator p o war control 

671 1 

672 I 

673 co»100i Id a,dat«0l 

674 taatp zf 

675 b coal 10 

676 t 

677 I iTKJtcator 'on* 

678 I 

679 Id 

680 or 

681 at 

682 t 
683 

684 I 

665 eoal20i c«ll ^la«n 

686 I 

687 b 
668 I 

689 t indicator *off 

690 I 

691 coall0i Id 
£92 and 

693 St 

694 t 

693 clr 



StCtispiM 
a,C00l0b 
a,di*pii« 



svt spush, 0 



a,dispiM 
a, StlSlb 
a«dlspiw 

spush« 0 



eoal80 



indicator noda aalaet 



696 I 
697 

698 I 

699 I 

700 I 

701 I 

702 I 

703 coa2TOi Id a«d«ta01 

704 taatp . xf 
709 b coaeiS 

706 % 

707 Id ««dispi»« 
706 or a, C0001b 
709 «t a, dispiM 



I indicator currsnt 



t indicator currant 
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CP/W TUCS-47 ttSTOOLEIl 



LOC- OBJ 

0S3F 3913 
ly flashing 



LINE 

71B 
711 



SOiRCE STATEnENT 
mmt «push« 1 



t indicator currwnt 



712 

nun P06E NO. 21 • 
0S41 8390 
0943 6S09 



0949 3C34 
0947 3a3E 
0949 3F34 

094B 3993 
y non— f X*mh4r>B 

094D 81 



713 
714 
719 
716 
717 
7lfl 
719 
720 
721. 



722 t 
723 

724 I 

729 I 



ee»220t 
I 



ee*210i 



CAll 

b 

Id 

«nd 

«t 

clr 



*,displw 
a,flllQb 

mpttmlit 1 

co«220 



I indicator' cummtl 





786 1 


dwica 


input 


control 




727 1 










726 1 








094E 3C81 


729 CO 


•3001 


Id 


a* data0ti 


0990 ^ 


730 




t««t 


a, 3 


0991 9* 


731 




b 


eoa310 




732 1 








0992 69D9 


733 




b 


COTB 




734 1 








0994 3600 


739 C« 


«310i 


diclr 


il,h*00 


0996 40 


736 




Id 


a, 01*0 


0997 3aae 


737 




out 


a,%ople 




736 1 








0999 3939 


739 




wrt 


•puval, 3 




740 t 








059B 3B46 


741 




clr 


»op06,0 




742 1 








tpff^ 3B36 


743 




BVt 


%oa06«3 




744 1 








099F 3640 


749 




•ieXr 


il,h»00 




746 t 








0961 69D9 


747 




b 


cor* 




746 1 










749 t 










790 1 


d*vlet 


m output control 




791 1 










792 1 








0963 3Cai 


793 ct 


Da400l 


Id 


a, dataOh 


0969 9F 


794 




taat 


»,3 


0966 6969 


799 




b 


C00411 


di*abl« 












796 t 








0966 3999 


797 




clr 


apuvalt 1 


anabla 












796 1 








096A 3Cd0 


799 coa4t0i 


Id 


a«data01 


096C 9C 


760 




taat 




096D BS 


761 




b 


co«fta0 



I port apt 



I vlf outou 
I kay board 
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CP/n TtXS-47 nSEEMBLER 



POSE te 



LOC OBJ 


LINE 


SOURCE 


STATEMENT 




762 t 






056E 


763 


dielr* 


i 1. lOlOlOb 


B37© 47 


764 


Id 


4, £01 lib 


0571 3FXC 


765 






0773 13 


766 






0574 3££A 


767 


vielf* 


i Iv lOiOlOb 


nti*ol «n«bl* 










768 1 






0576 6SD9 


769 




cor« 




770 1 






0578 36AA 


771 eo»420f 






0S7A 46 


772 


AO 




0S7B 3F1C 


773 


St 




0S7D 13 


774 


xch 


«« air 


057E 40 


775 


Id 


£O000b 


057F 3AaD 


776 


out 


a, xopld 


top 








ROM PAOE NQ.2S * ' 






0SB1 366A 


777 


•iclr 


i 1,101010b 


ntrol disAbl* 










778 1 






0SS3 6509 


779 


b 


cors 




780 1 






0565 36AA 


781 co*411t 


dlclr 


ii.ieiOlOb 


0567 3915 


782 




spuvsl, 1 


diMt>l» 








eSB9 41 


7S3 


Id 




0S6fl 3Fe3 


784 


«t 


«9 spuak 


056C 3F24 


785 


St 


A-t SPUCP 




786 t 






056E 2050 


787 


csll 


rkcs 




788 1 






0590 6578 


789 


b 


co»420 




790 1 








791 1 








7S t powT 


rslay control 




793 t 








794 , 






0592 3C80 


795 eo«500i 


Id 


A, dataOl 


0594 0E 


796 


tsstp 


zf 


0595 9C 


797 


b 


coaSOl 




798 1 






0596 3B54 


799 


clr 


?Cop04, 1 


0596 393S 


800 1 
601 


s«t 


spusl, 3 


ntly on 










602 % 






059A 6509 


803 


b 


cora 




804 t 






0S9C 3B14 


80S CO»S01 t 


s«t 


«op04, 1 




806 t 






059E 3972 


807 


clr 


Bpusl,3 


ntly off 








808 1 






0SA0 6SD9 


809 


b 


cor# 




810 t 







I ramota co 



I tinar 2 s 



I ramota co 



f kay board 



I pOMar ra lay on 

I po»«ar ra lay curra 

I po*»ar 1-alay off 

t pOMar rmlMy cuf-ra 



811 t 

612. I claar davica display 
613 I 
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CP/H TUC3-47 ASSEMBUfR V£*a 



11 



LDC 


OBJ 


LIME 


i 


SOURCE 


STATEMENT 






814 


% 






esoa 




filS 


co»608i 


Id 








816 




st 


«« ld«t«l 


S9AS 


3F37 


817 




«t 


a, Idatll 


05A7 


3F39 


818 




St 


«4 ld«s«l 




3F3B 


819 




•t 


IdASll 






828 


t 






OSflB 


3036 


821 




Id 


a, ldsta£ 




3687 


822 




or 


a, can lb 




3F36 


823 




•t 


a, ldatn2 






82% 


1 






esBi 


3C3fi 


82S 




Id 


A, ld«tl2 


0SB3 


3&27 


628 




or 


a,C8111b 


03BS 


3F3a 


827 




mt 


ldatl2 






828 


t 






9SB7 


3C3A 


829 




Id 


a, ldas«2 


asB9 


3027 


838 




or 


a, coil lb 


(SBB 


3F30 


831 
832 




■t 


a« ldas«2 


OSBD 


3C3C 


833 


I 


Id 


«, ldasl2 


QSBF 


3827 


834 




or 


a,£0111b 


Ron POBE N0.23 • 








OKI 


3F3C 


839 




St 


a, ldasl2 






838 


• 








99 


837 




b 


cors 






638 


1 










839 


t 










840 


1 dwici 


9 display contr-ol 






841 


1 










842 


1 








3C80 


843 


CwV r WIPI 


Id 


a, dataei 


escG 


OE 


8^ 




tvstp 




C5C7 


92 


849 




b 


eeoTOl 






846 


1 






esca 


3C33 


847 




Id 


a, displM 


OSCA 


3823 


648 




or 


a,t08lib 


OSCC 


3F33 


849 




St 


a, dlsplM 






898 


1 






QgCE 


2399 


891 


co«783i 


csll 


flash 






692 


t 






OSD0 


99 


893 




b 


cors 


a»i 


99 


894 




b 


cors 






899 


1 






eSD8 


3C33 


896 


ce«7eii 


Id 


a,displM 


0SD4 


383C 


897 




And 


a, tiieab 


0SD6 


^33 


898 




St 


a, dlsplM 






899 


t 










868 




b 


co«7e3 






661 


1 










862 


t 










863 


t rvtum 








864 


1 










869 


t 







I display staady 



I display flashing 



t display stsady 
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CP/M ASBEHBL£R 

PASE 18 



U3C OBJ UlNE SOURCE STATEHENT 



www 7 10 7 r ^ 


566 


corvi 


clr 


spuvdtf« 3 




667 


1 






eSDB 64S3 


668 
869 
87Q 
87t 


1 
1 
t 


b 


tBai4 




872 


1 k«ysc*n 






873 


1 








874 


1 






OSDD 399S 


879 


Mi3t 


twst 


spuvml, 1 




676 
877 


t 


b 


I9«130 


05Ee 396S 


878 
879 


1 


elr 


■puwl* 2 


05C2 6457 


880 
881 


1 


-b 


mal5 


05E4 2190 


882 


U130I 


call 


kvy* 




883 


t 




*puvftl , 8 


05E& 3965 


884 
885 


1 


clr 


0SE8 6A57 


686 
887 
886 


t 


b 

•net 


mats 



I cl«ar * command ax 
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CP/M TLCS*47 AS8eKIBL£R VE. 2 

PASS 13 













SVriBOL 


TABLE 












COE1O0 


0StB 




coEiie 


osee 




COE120 


0K7 




COFgO0 


0334 




COE210 


0949 






0341 




C0E300 


0S4£ 




COE310 


0334 






QSS3 


• 


COEAie 


eSBA 




COE411 


osas 




C0E420 


0378 




CQSSM 






COE991 


099C 




COE60O 


OSAS 




COC7Q0 


0SC4 




C0E7ei 


e5X>a 




C0E703 


osce 




C0C900 


049S 




COEA00 


04A4 




COEAOl 


0AC£ 




COEAOa 


04DF 




CQEA03 


04E& 




COEAlO 


04CC 




COEB09 


04ED 




COEXO 


e4FS 




COnMAD 


0013 






0013 




COHHAI. 






CORE 


esDS 




DATAOH 


0081 




DATAOL 


0080 




OATAIH 


0083 




DAT AIL 


0O83 


• 


0ATA2H 


0085 




PATA2L 


0984 


* 


DATA3H 


0087 


* 


DATA3L 


0086 


* 


DATA4H 


0089 




DATA4L 


0088 




DATACT 


K»00 


* 


DCH 


OOFE 


* 


OCL 


OOFC 




DXSPfl 


0032 


• 


DXSPH 


0031 




OISPIW 


0034 


• 


DISPL 


0030 ' 




oxsplw 


0033 




EIRB 


oeic 




FLASH 


0330 




INCOTH 


00 8C 




INCOTL 


0O8A 


<• 


INCOm 


OOBB 




REST 


O0S& 




KEST0H 


08^3 




KEST0L 


00A2 




KESTIH 


eo49 




KESTIL 


0044 


• 


KEST2H 


0047 




i dm 


d046 




KE5T3M 






KEST3L 


0048 


* 


KEST4H 


004B 




ACS 1 


OkOIAA 


• 


KEST5H 


oo^o 


• 


KEST5L 


O04C 


* 


KESTBH 


0021 






wcv 


« 


KEY NO 






KEYNN 






KEYOD 






KEY ON 


O02C 




KEYS 


0100 




KEYSB 


0850 




KEYSC 


O00E 






0300 




KEYTB 






1 ClCfTT 


0000 




LDASLl 


Woo 




LDASL2 


003C 




UDASlit 


0039 










LDATLl 






LDATL2 


0038 




t_D0Tm 






t naTMd 

WV'* 1 «c 




• 


LDtSP 


OB00 




LECOTH 


00 8F 




LECOTl. 






wcww 1 n 


O08E 




LEDD 


0310 


♦ 


LXOVFl 


0600 




W4 wvr c 




* 


LREMO 


OEOO 


* 


LVLFEX 


0C00 




WAIO 


03E5 










MOT t 


/>A Aft 




HAI2 


0469 




MAISO 


0450 




nAI3 


esoo 




HAI30 


03E4 




RAX4 


0433 




KA2S 


0457 




HAIGt 


9460 




HAXGa 


0463 




KAXN 


03E0 




OVEREA 


0072 


« 


OVER2H 


0071 


» 


0VER2L 


0070 


• 


OVERAl 


0012 




OVERHl 


eoli 


« 


OVERLl 


0010 


• 


PARITT 


O0OC 


* 


PARXTY 


O0OB' 


* 


RDSOMI 


0315 


* 


READC 


0028 


• 


READN 


0027 


* 


REHDO 


0060 


• 


reudi 


0061 


• 


RENDS 


0062 


• 


REf1D3 


0063 


• 


RenD4 


0064 


• 


REMOS 


0063 


* 


ftEH06 


0086 




REnD7 


0067 


• 


REnOA 


O06A 


• 


REnOH 


0069 


♦ 


REMOL 


oe&8 




RKCE 


0030 


* 


RNH 


e06B 


• 


RNL 


O06D 


* 


RNM 


eo&c 




RURPCH 


eocA 




RURPCL 


0OC6 


• 


RURPCM 






SERVRC 


ooor 




5PUCP 


0024 




SPU8H 


0003 




SPU5K 


0023 




SPU5L 


0808 


• 


BPUTT 


0018 




SPUVDM 


0004 


• 


SPUVSH 


00Q0 




SPUV8L 


eoos 




SPUVUIt 


0001 




5PU 


00FF 


« 


SPUB 


0OC7 


• 


TABLE 


080O 




TIMR2H 


e0FA 


• 


TXRR2L 


OOFa 




TinRan 


00F9 




TJMRHN 


00F6 


• 


TXnRHO 


OOIB 




TIKRLN 


00F4 




TII1W.0 


0019 




TIMRMM 


OOF9 


» 


TlMRMO 


OOIA 


* 


VLFC 


OO0A 


• 


VLFEC 


0016 


♦ 


VUFRB 


8O09 


• 


VLFTB 


0008 


# 


VLFTH 


0007 


« 


VLFTL 


0006 


* 


VLFXA 


OOS2 


* 


VLPXH 


OOSl 




\A-FXL 


0030 


• 


WARPCL 


00C4 


* 


UARPOl 


00C9 


• 


URXTEH 


0026 


* 


URXTEN 


0023 









DEFINED 
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CP/W TLC3-47 " flisfeMBUER VE. 2 

P06E 1 



LOC OBJ Line SOURCE STATEKENT 

1 I— — 

e I 7.1983. 

3 t liovfl««M Vt.e 

4 I (TnP4740P) 

9 I 

G I vlf eoiBMunleAtlon rout In* 

7 I 

a t 

9 , : 



*nolist 



•list 



296 II 



ROM PRQE NO. B 



eeie 


297 




h»eio 


1 


rbutin* tAbl* 


0010 


298 












299 1 










0010 66B2 


300 


b 


rO 


1 


stArt bit datvct 




301 1 










M12 66FC 


302 


b 


mt 


t 


«i bit dvtacrt 




303 1 










0014 6719 


304 


b 


rcA 


1 


addrMS detset 




30S 1 










oeifi 673E 


306 


b 


rtrf 


1 


coa^and dwtvet 




307 1 










oeia 67D4 


308 


b 


rep 


1 


parity in 




309 1 










0O1A 67EE 


310 


b 


tr« 


1 


*ack* or ♦n«ck» 




311 1 










OTIC 67FA 


312 


b 


rc»tn 


t 


stop bit in 




313 1 










OOIE 6834 


314 


b 


r»td 


1 


dsmy to rcstab 




313 1 










0O8O 6838 


316 


b * 


rcstab 


1 


stop bit in 




317 1 










0Ogg 6841 


318 


b 


rdd 


t 


data in 




319 1 










0O24 6871 


320 


b 


rdp 


1 


parity in 




321 % 










0^6 687F 


322 


b 


tdacic 


1 


*ack* or 'nack* 




323 1 










0028 686S 


^4 
32S 1 


■ b 


rtSmwt 








326 111! 












327 1 










0O2A 6aC2 


328 


b 


to 


1 


transmit 




329 1 
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PAGE 



use 


OBJ 


LINE 


SOURCE STOTERENT 








68EB 


330 


b tdl 


1 


datft out 






331 


t 






9Q2E 


esFi 


332 


b trmi 


r 


datact 






333 


t 






eosa 


6909 


334 
33S 


b rdMy 


t 


d«My to rc« 




6912 


336 


t 

b tdo 


1 


dAt« out 






337 


t 








6930 


338 


b tp 


t 


P*r ity out 






339 


t 






0036 


6936 


340 


b tlci 


t 


• lel» bit out 






341 


1 






8038 


694* 


342 


b rt«ek 


t 


rocolvo •*ek» 






343 


t 






e03A 


6983 


344 


b tmt 


1 


out * stop* 






343 


t 






0e3C 


6989 


346 


b rst 


1 


rocoivv **top' 






347 












348 


llttlMtltltlllllllltllltllMMIMtnilll 








349 


1 







RC3N PA8E N0.24 



M600 



0600 3906 
0&O2 3F12 
0604 2910 



0606 3C1B 
0608 3FF6 
060A 3CtA 
060C 3FFS 
060S 3C19 
0610 3FF4 



0612 3980 
0614 89 



331 I 
3S2 I 
333 I 
394 I 



0619 3900 
0617 A3 



337 
358 I 
339 • 
360 I 
361 
362 
363 
364 
369 
366 

367 t 

368 t 

369 I 

370 I 
371 
372 

373 t 

374 I 
373 I 

376 I 

377 I 
378 
379 





mmt 


soo06,O 




ev^l 1 •« 


ovoral 






hl,evw*ll 




tifiorl* 


■t«rt 




Id 


«l tiMThO 




«t 


tlnmn 




Id 






»t 


A, tiarvn 




Id 


a^tiHTlo 




•t 


«»tiKrln 




cHock ■ 


odo 






C nor MA 1 o^ not 


( > 


tMt 


•puv«h«0 




b 

• 


Vlf0OX 






lod* 






( tranwiit or f 




— — 
tostp 


«DUV«h« 1 




b 


vlf010 





it 



rout 1 no for Abnorn 



rout in* for transn 



0618 3BC0 



381 



tMtD 



41008,0 



I 
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CP/H TUC3-A7 flSSEMBUER va.2 



POSE 



LDC OBJ 

1B&1B 3979 
O&ID PD 

e6IE 2F1B 
0620 3939 
0622 AO 



0623 3986 
0629 AB 

0626 2F1C 

062B 3B76 

062fl AD 

0626 3B36 



UINE 



0620 SCFT 
062F 3FC7 

0631 40 

0632 3FFF 

0634 2A 



0639 3904 
ntlng 7 

0637 6647 

0639 39E4 

0638 6654 

0630 39Pt 
063F AE 



SOURCE STATEMENT 



elr 
b 



362 

363 I 
384 
333 

386 f 

387 vlfl00i «dd 

388 »^ 

389 b 

390 I 

391 1 

392 I dat« out 

393 I — 



vlfied 

vlfrb,3 
vir200 

vlfrb,3 
vlf200 



( vifBie ) 



395 
396 \ 
397 
398 t 
399 

400 
401 I 



403 t 

404 I 

405 I 

406 I 



rout in* < vlf2C0 ) 



407 vlf200t Id 

408 St 

409 I 
410 

411 St 

412 I 
413 
♦1^ I 

413 % 

416 « 

417 % 



. *,SpM 
AfSPMb 

Id a, CM' 0 



rout ins for Abnor»*l 

( vlf000" > 



418 1^ — — 

419 vlfO0ll tsstp ftpuvdm,! 

vlf002 

apuvdnitS 
vlf003 



420 
421 I 
422 
423 
434 t 
423 
426 
427 t 



;sstp 



t 
b 

twtp 
b 



ROM PA8E t^.2S 

0640 3904 

0642 40 

0643 3A8C 
0645 66A0 



428 vlf00St sst 

429 Id 
out 
b 



430 
431 

432 1 

433 I 



mpuvum« 3 
vlf004 



spuvdn, 0 
A,Ch*0 
«,«ople 
vlf300 



tdsta •* I* 



{to warp 

{parity counter inc 
t 

I to warp 

-I 
t 
-I 



tMt 

b 


vlftb«0 
vlfOll 






add 


parltt,«h« 1 


1 


parity count 


elr 


tep06,3 


t 


vlf output data • 


b 


vlf20O 


i 


to i*arp 


svt 


«OD06,3 


1 


vlf output data * 



sp>» Chang ing 
warp 



1200 bit tin* cou 

branch on • ys«» 

10sae couting ? 
branch on •yss* 

framing »rror ? 
branch on 'ywa* 



I cry anabls on 

I tinvr stop 

I to return routtn* 



-1200 bit countsd 
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PAGE 4 



LOC OBJ 



LINE 



SOURCE STATEfCNT 



0647 39S4 
ountlng* 

3941 

0G4B 3991 

0&4O 3921 
on 

e&4F 3900 
0691 399Q 

dBS3 SO 



OB94 3931 
Q696 39G4 
ting* 

0698 3C23 
0&9A 3F24 

e&9C 3890 

0&9E 4F 
0&3P 

0661 47 

0662 3Fir3 
0664 4C 
0668 3PF4 

0667 44 

0668 3ftOC 

ng 

066A 3979 
066C 66ax> 



066E 3Cia 
0679 DO 
^71 66A3 

0673 3C93 
0679 OP 
0676 6669 

0676 3668 
067n 6690 

067C 40 
0670 3F93 

067F 4F 



439 

436 
437 

438 
439 



vLf0O2i elr 
elr 



441 
448 
*43 I 

449 I 



elr 



Mt 

clr 



•puvd«, 1 
•puvui«,0 

•PUVUM, 1 

•puvsh« 0 
spuwn* 1 

vl 



447 
446 
449 
490 

491 
493 
493 
494 
499 
496 
497 
496 
499 
468 
461 
46a 
463 
464 
469 

466 
467 
466 
469 
470 
471 
47B 
473 
474 
479 
476 
477 
476 
479 
460 
461 
468 
463 
464 
469 
486 



t 

I 

I 

vlfOOSt Mrt 
elr 



tO««c counted 

•OUVUK* 3 

•puvdM, S 



Id 

St 

call 

Id 
•t 
Id 
•t 
Id 
•t 

Id 
out 



elr 
b 



A, «pu«k 

rke* 

A, t lorfm 

A,Sh*7 

«,ti«ran 

A, t ivrln 

A,Xh*4 
a4«oole 



•puvsl, 3 
vir3oo 



I 

% fra«ing T ror bit 

vifoe4t Id «,«putt 
cnpr «,cn*9 
b vl0e40 



I 



Id frmmm 

cmpr «i Ch' t 
b vi006e 



to«t 

b 

Id 
*t 

Id 



Kip0O«O 

vl 



«.£h*0 
«, frmmm 



I eloar » 1200 bir c 

t eloor *pr«vious 
I eo«m«nd nvods d 

I clowr *pr«vloum 
I command r»quiro 

I •comra*TTd Inhibit* 

I Mt nortMl nodo 

t Mt rwcalva eaodo 

I br«ncn en 

I •••t cry vn^blo 



9 Mt framing error 
I clMr * 10SOC coun 



I libit kxn»r mvtti 

I l*mt intr. snAblo 
9 to rot urn routimi 



RON POOS NO. 26 
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CP/M TLCS-47 ftSSEnSLER VS. 2 



LOC OBJ 


LINE SOUACe 


STATEWENT 






O&ae 3FF6 


A87 


mt 


A,ti«rhn 






0683 ^7 




Id 


a,Sh*7 






0683 3Fra 


A89 


mt 


A, tlmrem 






0689 ^ 


490 


Id 








0688 3FF4 


491 


St 


Aftioirln 








493 1 










0688 AD 


493 


b 


Vlf300 








494 1 










0689 3B6e 


499 V100&0I 


twt 


9Cip00,0 






0689 98 


496 




vl00S8 








^97 1 










0&8C 3971 ' 


496 


clr 


spuvuttf 3 


t 


elVAT ♦ fTWtting 


ror» 

06aE 3921 


499 




spuvum, 2 


1 


•at * cofani«nd infti 


bit* 










elaar * previous c 


0690 3931 


500 


clr 


SpUVUBt 1 


\ 










I 


rvquarvs an *nsM 


mr* 










elMT *pn*vious c 






cIt" 


«puvum» 0 


1 


uiMimnfl 














903 t 






1 




069S 39SQ 


904 


clr 


«puv«h, 1 


t 


mmt rvcwivv oaedv 


0694 3900 


509 


sat 


mpuvmh^ 0 


; 


Mt noFProal tsod* 




906 9 










0696 6640 


507 


b 


Vlf00S 


1 


to^ *s*t cry *n«bl 


•* 


508 t 










0698 4F 


909 V10090I 


Id 








0699 3FF6 


910 


mt 


A, t Isrhn 






069B dl- 1-3 


511 


«t 


ti»ran 








912 1 










069D 3F93 


913 


»t 










514 t 










069F 4A 


519 


Id 








06A0 3FF4 


916 


mt 


«« tlmrln 








917 1 










06A2 AD 


918 


b 


vlf30O 








919 1 










06A3 4e 


520 vl0040t 


Id 


A«<h*0 






06A4 3F16 


•521 


St 


a««putt 






06A6 3BC0 


522 1 
923 


tvstp 


xip00,e 






06A8 AO 


524 


b 


vlf300 








929 1 










06A9 4r 


926 


Id 








0&AA 3P53 


527 




a, fraiM 






06AC 93 


528 1 
529 


b 


V10090 








r^B 1 

531 1 






1 





06AD 3C12 
06AF 2910 



0&B1 2B 



532 I 

533 I 

534 vlf300t 
535 

536 I 
537 

538 I 

939 I— — 

940 I 



r«tum routirw ( vlf300 ) 



Id 

MCh 



rvtl 



hi, ovvrll 



I 
-I 
t 

I pop 



rout in* 
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CP/H TLCS-47 AS8EMBL£R V2. 2 



123 



PASE 



LOC OBJ 



06Ba 3BC9 
e&B4 66C2 



06BG 393S 



9SBS 3961 
htbit* 

0£8A 3944 

f 

06BC 3036 



e6BE CI 
e6BP ES 



941 

S4e 

S43 
944 
949 
946 

947 
946 
949 
999 
991 



SOURCE 8TRTEHENT 

< in vtart bit > 



994 



tMtp 

b 



eir 
elr 



•tart bit 
»ipee,9 



997 
996 
999 
966 



ROn PAGE N0.27 

esca 41 

tiM« 



06C1 2fl 



06C2 3964 
06C4 69 

66C9 46 
06C6 3A6C 

66Ca 61 

66C9 3940 

6&C8 3994 

e6CD AA 
•nabl** 



66CE 3C6C 

6600 3FP6 

06Z>2 3C6B 

06D4 3FF9 

06Z>6 3C6A 

0606 3PP4 



961 

362 
963 
964 
969 
966 
967 
966 
969 
970 
971 
972 
973 
974 
979 
976 
977 
976 
979 
960 
961 

968 
963 
964 
969 
966 
967 
966 
969 
990 
991 
99e 



Id 
Id 



Id 



spuv«l,3 

spuvda«0 

«op06,3 

Ht intr*. 

h,Ch*l 
l,Ch*8 



4«Ch«l 



It 



start bit not feand 



I tvvt 
b 

I 

Id 
out 

I 

b 

I 

r01O80t elr 
t 

tMt 

I 



sDuvda,0 
roieoo 

«,Ch«0 

»« «obie 

r000Ol 
spttvmhf 6 
•puvda, 1 
r0lll0 



1200 bit counting 



r01100i Id 

St 

id 

St 

10 
St 



4, ineoth 
A, tisrhn 
A« incotm 
a, tlsrfm 
4« ineotl 
A« tivrln 



t it Mas not * start 



t sKtomal intr. 

inhibit 

I cl««r * command in 



I cl»ar* 'cry anaola 
I port sat 
-I 

t to Rni rout In* 
I nsKt intr. l bit 



f cry snabls ? 

I tinwrl stop 

t to rs N s rp 

I to a bn oi m »i noov 

t must dstaet *cry 
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CP/« TLCS-47 ASmiBLSR V2.2 



POBE 



LOC OBJ 



LINE 



SOURCE STATEHENT 



0&Dfl 48 


993 


Id 




e&DB 3QdC 


394 


out 






59S 1 






^DD 3B3G 


396 


sat 


%op0e, 3 




ssr7 1 








39B 1 r^um 






599 1 






eSDF 3CC7 


600 r01111t 


10 




(&BE1 3FFF 


601 


St 






608 1 






0£E3 


603 


Id 


ov»r a1 


0£ES 2910 


604 


NCh 


hlfOwnlX 




603 1 






e&E7 3B4S 


606 


clr 


%ep06,0 




607 1 






e6E9 as 


606 








609 1 






06EA 3CBC 


610 r01110i 


Id 


a, Ineoth 


e6EC 3FF6 


611 


«t 


A,tiar-nn 


0&EE 3C8B 


612 


Id 


' a, incotn 


Z6FZ 3FFS 


613 


St 


a, ttar-nn 


e&Fa 3cao 


614 


Id 


Ineotl 


a6F4 3FF4 


613 


«t 


a«tiin*ln 




616 t 








617 


Id 


a,Oi»4. 




618 


out 


a« atopic 




619 t 






e6F9 3B3& 


6S0 


Mt 


«op06,3 




6ai 1 






eSFB 9F 


622 


b 


r0tlll 




623 1 

624 infill 


1 f 1 1 It 1 f 1 1 1 II 1 1 1 1 « n 1 f 1 1 1 11 1 f 1 1 iM 




623 II 1 1 1 1 1 1 1 1 1 1 1 1 1 If 1 1 1 1 Ml t n 1 n II 1 1 1 1 1 1 1 1 1 




• 626 1 








627 1 




. ^_ 1 




628 1 


Ral routlTW 1 




629 1 




( in mi bit ) 1 




630 1 




r— ■ — ^1 




631 1 








632 1 






OGTC 39F9 


633 r«ii 


tMtp 


vlfnb,3 I 


06FE 67eF 


634 


b 


1-91000 1 




633 t 

636 1 


• »conoi 


»nd» frow ECU — 1 




637 t 






ROM PR6E N0.2a 






0700 CI 


636 


Id 


K, CH* 1 t 


0701 £4 


639 


Id 


l,«n>4 1 




640 1 






0708 40 


641 


Id 


a,£h»0 


0703 3Flfi 


642 


St 


a,vlf«e t 












643 1 




■puvum, 0 f 


0703 3941 


644 


clr 



*data* from ECU 
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CP/m TLC8-47 088EM8LCR VtU^ 



LSC OBJ 
0707 3991 



07O9 aooD 
0708 aooA 



OTOD 4i 



e7eE SA 



0719 

0718 sesA 

0710 84 



07tE 
072Q 07 
0721 3B37 



LINE 

645 I 

647 I 

640 I— 
649 I 

690 I 

691 nsiOOlt St 
69S 9t 
6S3 I 



SOURCE STOTERENT 
clir apuvuM, 1 



parity « VLF counter 
cXmt 



Ch*0,.p«rity 
Ch'0,vlfe 




ECU 



rmmcu data* 
'pravlous eommartd 
r«Quiv*»« an arm 



parity count ar 
4 VlF countar cl 



-I 

I rmnt Intr. Ibit t 



rp 



07BF 3981 


• 669 


niieOOi 


tvat 


SPUVUM, 0 






0711 93 


666 




b 


r«18e3 


1 


not naad data 




667 


1 










07ia C8 


668 




Id 


b,Ch*8 






0713 ES 


669 




Id 


I,Ch*0 


1 


to RdP rautlM 




670 


1 










0714 89 


671 




b 


rwlOOl 


1 


to parity clvar 




672 


t 










673 




not 


nootf "data* 








674 


t 










0719 Cl 


679 


naiOOSi 


Id 


h,«h* 1 






0716 es 


676 




Id 


l«Ch*« 


1 


to Rata rout in* 




677 


1 










0717 43 
Ima 


678 




Id 




1 


nant intr. 9bit 




679 


1 










0718 8E 


680 




b 


rvioes 


t 


to !'■ Marp 




681 


1 











688 It I tllMI Ml It Mill III III til It III I Ml till 

683 MMMMIMIMMIIIMMIIMMMIMMMMI 

684 I 

689 t — 

686 I ftea routino 

687 t C in eoMand rvcalva > 

688 t 



689 t 

690 real 

691 I 
698 
693 

694 t 

695 I 

696 f 
697 
698 
699 



add 



vlfc,«h» 1 
vlfe,Ch*3 



vlf countar 

1 ncraajnant 



addrasa ehack 

Id a«vlfrb 

rorc a 

and a, th* 7 



vlfc O 3 
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CP/H TLCg-47 fiSSEPlBLBR V2.e 



PAGE 



}JOC OBJ 

9723 3ft20 
0727 07 
072B 07 
0729 3833 
072B 

0720 3E13 
072F BP 



0738 CI 

0731 E6 

0732 41 



0733 2A 



0734 3C09 

0736 07 

0737 3F09 

0739 B2 



073O CI 
073B EE 

073C A2 



073D B3 



LINE 



SOURCE STftTEWENT 



700 

701 I 

702 

703 

704 

709 

706 

707 I 

708 

709 

710 I 

711 t 

712 I 

713 I 
714 
71S 
718 t 

717 re*002i 



718 I 

719 t 

720 f 



in 



And 
add 



A«£h*3 
A,£h«2 



rc«001 



I «ddrM» in 
I spu addr>*«« 



rmxt intr. 



*ddrM» 
Mtehsd 



Id 
Id 



Id 



h,£h*l 
l,«h*6 

*,«h»l 



I to Rg^ routln* 
I nmnt intr- I bit t 



721 m0e3i 

722 I 

723 t 

724 I 

725 rt5»000i 

726 
727 
728 I 
729 



730 I 

731 l- 

732 I 

733 t 



Id 



Shift 
««vlfi"b 
«,vlfrb 
rca002 



nmnt Intr. »ddi 



I r«-««arp 
-I 



I shift 

I n»xt Intr, Iblt t 
-I 



734 rcaTOlt Id h,«h»l 
733 Id Uth*m 

736 I 

737 Id *,«h»2 « 
736 t 

739 I 

740 b re«003 t 

741 t 

742 mnnnniitiinmiiumniniinini 

743 iitniinnniinniiiniinMniinnni 

744 I ^ 

Rcf rout In* ? 

< in eoanoand r«c*lv» > | 
____ — — 



; to Rstd 

I n»Mt Intr. 
6 bit tlm 



743 |- 



746 
747 
748 
749 
730 
731 



073E 2F1A 



732 rcf 1 

733 I 



data s»t 

vlfCfCh* 1 



VUF" counter 
incraaisvnt 
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CP/« TlXS-47 OSSEK&LER 



PAGE 



t-OC OBJ LINE 
ROM PAOE N0.29 



SOURCE BTQTEKENT 



a£7A 

0742 ee 

0743 BP 

0744 BEBA 

0746 ec 

0747 94 



074a 3C09 
074A 07 
074B 3F09 



074D 41 



074E eA 



074F 3C09 
0731 3F14 

0753 SD 



0754 3C09 

0756 07 

0757 07 
0738 07 
0759 3831 
073B 3823 
075D 3F1S 



073P 3FFD 
9761 3CU 
0763 3PFC 

0765 4r 

0766 SPTE 

0766 33 
0769 3F2S 
0768 3£ 
076C 3P27 

076S 00 
076F 0E 




t branch on 
co ww ntf 111 

I branch on 

r»«d function 

I 
I 

I data Mt 

-I 

I nmnt intr. Iblt t 



-I 

I to n*Mt Intr. 



tvstp 
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CP/m TUC8-^7 089EMBLER 



11 



toe OBJ 
0770 BC 



0771 
and rmmtS dmtM 

0773 40 

0774 3FS8 



077B 3B76 

0778 CI 

0779 EB 

077A 40 
OTTB BE 



077C 3C&9 
0776 DO 
077F OE 




819 I 

816 t 

817 I 

818 I 

819 rcfOOSi clr 

820 t 
821 



out •mark* * 



82a 

823 t 
824 
B2S I 
826 t 
827 



828 I 

829 I 

830 I 

831 rcfieoi Id 



%opO&, 3 

Id h,«h"l 
Id I,0*»8 . 

Id «,Ch*e 
b rcfOOfi 

wrttm eoiamand 7 



833 



tMt0 Zf 



mm PAGE NO. 38 



0780 6776 


834 




b 


re^OOS 




83S 
836 


1 

1- 


writs commmnd 




837 


t 






0782 OF 


838 




cnpT* 




0783 ^ 


839 




tMtp 


zf 


0784 B9 


640 






ref 110 




841 


f 






0785 3914 


842 




svt 


spuvd«« 1 


Id rvqulr* 












843 


1 






0787 2010 


844 




mt 


fh» l,lcicot 




845 


f 






0789 Dl 


846 




crapr 




078A 98 


847 




b 


rcfl20 




848 


t 








849 


1 








850 


1 


rmmtS aou status coramand 




8S1 


1 






07aB 41 


ass 




Id 


A,£n* 1 


07aC 3F24 


853 




St 


a, spucp 




854 


1 




a, spusl 


078E 3C08 


855 


Id 


079O SFOS 


856 




St 


a, vlftl 


0798 3C03 


857 




Id 


«« sousn 


0794 3F07 


858 




St 


a, vlfth 



I nMd ixjt- rsadlng 
I sat prsvlous comm 
I rsading countar a 

I out »wark' 

I to Rep rout in* 

I naxt mtr, 1/2 
bit tim» 



I to 



rp routm 



t to Rep routina 



l" conditional poll 
I sat pravioua eeimn 



t vraad daviea data 
cofwaTtd 
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CP/n TLCS^T ASSEMBLER VS. 8 

PMC U 



LOC OBJ LZNC SOURCE STATEMEIfT 

899 I 

0796 6776 860 b r c fWg 

861 I 

86a I 

863 I rmmd dwie* data cowwiwi 

864 t 

865 t 

0798 3C4e 866 pefl20t Id a, kMtOl 

«79fl 3Fe6 867 vt ««virtl 

079C 3C43 868 Id a, fcMtOH 

©79E 3F07 869 st «,vlfth 

878 I 

0708 3C23 87t Id «,«pusk 
8702 Oe 872 tMtp zf 
«7ft3 AE 873 b refiai 

874 I 

07A4 SFZ^ 873 «t A«mpuee 

0706 4e 076 Xd a,Ch*0 

0707 3F17 877 st a,»puff 

878 I 

0709 879 i-efl82t Id A,Sh*4 
07OO 3F26 888 st a,Mrit«h 

881 I 

07 AC 6776 888 b ref 089 

863 I 

07AE 88 884 refl81t ine a 

07OF 3F24 685 at a,apucp 

07B1 4F 886 Id m^tf%*f 

07B2 3F17 887 at a,aouff t no kay atr-oka 

886 t 

07B4 A9 889 b ref 1££ 

898 I 

891 I cofidltienal oelX 
898 I 



t data in 



07B9 3C4S 


893 


refllOi 


Id 


A, kaatOl 


07B7 3FB6 


894 




at 


a,virtl 


07B9 3C43 


893 




Id 


a« kaatOh 


07B8 3F07 


896 




at 


a, vlfth 




897 


1 






07B0 41 


898 




Id 


4«Ch»l 


07BC 3F0O 


899 




St 


a, Icicot 


ROM PA8£ N0.31 










07CO 3FE4 


908 




0t 


•t ppucp 




981 


t 






07C2 3676 


908 




clr 


i(op86t 3 




983 


t 






07C4 3914 


984 




a«t 


•Duvdm« 1 




983 


1 






07C6 3ca3 






Id 




07C8 Q£. 


987 




taatp 


xf 


07C9 8F 


908 




b 


refill 




989 


t 






07CO 40 


910 




Id 


a, Ch*8 



01 67237 
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CP/M TUC3-^7 PSSEMBl-EII 2 



P0C3E 



13 



uh: OBJ 

«7CB 3P17 
07CD 6776 

07CF 

O7D0 3F17 
C702 6776 



07l>4 39CB 
07D6 A9 

07P7 3C23 
a7D9 DF 
07DA Al 
oil 

©7DB 2EBF 
Q70D AX 

B7DE 395* 



07Ee A9 
07E1 394a 

07E3 3910 



e7ES CI 
07E6 EA 



07E7 40 



07Ee 2A 



07E9 3921 
bit* 

07eB 3908 
07ED 
07ED A3 



LINE 
911 

91B 

913 I 

91* T-eflllt 

915 

916 

917 f 

91B I 

919 I 

920 f 

921 t 

922 I 

923 I 

924 rcol 
92S 

926 I 
927 
928 
9Z9 

930 1 
931 
932 
933 I 
934 



SOUftCE STATEHENT 



b 

Id 
•t 
b 



mptiff 
rcT90S 

spuf f 

rcr00S 



I no k«y«trok» 



Rep rout in* 



1 



tMtp parity, 0 
b i^p000 



Id 

ci fl p r 



b 

elr 



935 I 

936 b 

937 t 

938 rcpl00i clr 

939 t 

940 t 

941 I 

942 rcp003i vttt 

943 t 



A, writvn 
reol00 



MnrvrCfSh* 0' 
rcpl00 

mouvdn, 1 



• rep000 



vl'ftbrO 



modm Chang* 
»puv«h, 1 



I parity arr or 

I not condition*! p 

I data in 

I claar prwioua co 
naad anvwvr bit 

I Mnd *ack* 
-I 



944 I 

945 I 

946 rcp004i 
947 

948 I 
949 



950 I 

951 I- 

952 I 
953 

954 I 

955 1- 

956 t 



Id 
Id 



Id 



naxt^ Intr. 

h,Ch>l 
IfCh'a 

a«£h'0 



I ctiang* mods 

to • transmit* 

-t 

t to Tr« routina 
I naxt intr. 1/2 bi 
tim« 



r«t 



957 rcp000i »at 



958 I 
959 
960 
961 
962 
963 
964 
965 



aat 



parity 

spuvu»«2 

vlftb,0 
rcp003 



I 9,«t * cooimand inhi 



aand *nacU' 



I 
t 
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CP/n TLCS*47 ASSEMBLER V2« S 

use OBJ LJNC SOURCE STATHHENT 

1447 I nvxt intr* 

144a t 

1449 Id h,«h»l 

1450 Id l.«h»4 t to Re« 

1451 t » 

1432 Id I »*»»t intr. 1/3 bi 



CI 

eSQF £4 
0910 40 

t 



1493 I 
14S4 t 
1453 I 
0911 aR 14SS 



tin 



IllltllltlttlUU f MIMMIinMlttlllltIt 

iiiif 1 tiiitntntmitittiiMnntittiitt 

t 

I— ? 



1457 

lAsa 

1439 
1460 

1461 , 

1468 t Tde routlnv I 

1A63 »— ~ « 

1464 t 
1463 



1463 t 

1466 ; count «r 7 



1467 I 

0912 2E3R 1468 tdot cwor vlfc,«h»3 



0914 es 

0919 fl3 1470 
1471 

0916 2e7R 

0918 OE 

0919 A8 



1469 tMtp zf 



zr 

tdo00O t rmtct data mmt 



1472 emtrr vl f e, 7 

1473 t»»tp Tf ^ 
1^74 b tdo001 I P*»'lty »«t 

1473 t 

1476 I data Mt 

1477 I 

1476 Id «, vlftb 



091ft 3C08 

091C 07 1479 l-or-c m ^ ^ * 

091S 3F08 ' 1480 »t *,vlftb % data ..t 

1481 t 

1482 I count »r Incrvaa* 
1A83 I 

091F 2FIR 1484 tdo002i add vlfc,£h»l 

1485 I 

1486 1 n»>ct l^r. «> Chang. .ddra«» 

1487 I 

©921 41 1488^ Id a,«h»l I «»xt Intr. 1 bit 

Ximm 

1489 I - 

1490 I 

1491 I rwy^Mrp 
14^ I - 

0922 2A 1493 rmt 

1494 I 

1499 I count ar^ aqual 3 
1496 I 

0923 3C07 1497 tdoOOOi Id a,vlftn ^ ^ 
092S 3F08 1498 «t a»vlftb • tranamlt data rep 

Xaca 

1499 I ^ 

0927 9F 1300 to tdo002 I to r»-warp 



141 



0167237 



CP/W TUCS-47 ASSEMBLER VE. 8 



PQG& a# 



LOC OBJ 



e9S6 3C0C 
e9SA 3F08 



09aC C3 
41 



LINE 



60URCC STATEMEWT 



092F eA 



0938 3C8D 
0932 3E24 
0934 BB 



0933 3908 



0937 C3 

0938 EG 



It 



0939 40 

t 

093A 2A 

093B 3948 
093D B7 



1901 1 

1903 I 
1S04 tdoOOll Id 



count •quAl 



nmnt Intr. 




ft, paritt 

ftfVirtb 



I parity data in 



h,£h*3 
l,Ch»4 

a,&i«l 



I to Tp 
I rmut 



intr. 
tinw 



1 bit 



itttiititttitiittittiftntttttiittii 

Itlllltltif Mtlllltlltttlttttttittlt 



reutlM 



1926 tpt Id ••leleot 

1327 e«pr «« spttcp 

1328 b tpMOe 

1929 I 

1930 I lei counter- vquftlm *spuep* 

1931 I 
1532 

1933 I 

1934 t to Tlcl rotttlno 
1339 I 

1536 tpooeii Id n«sn*3 

1337 Id l,«h«6 
1938 I 

1539 Id ft,Ch«0 



countor* vquftlm 
mmt vlftb,0 



lei eountor not ooual *»puep* 



1940 I 

1941 I 

1942 I 
1943 
1944 t 
1949 I 

1946 I 

1947 t 

1948 tpOOOOt Clr vlftbfO 

1949 I 

1390 b tpooei 

1931 
1382 
1993 
1994 I 
1999 t 



noKt datft *1* 



I to Tlei 

I noMt intr. 1/8 ta 



tiMO 



I 

Mittniititiiitttttittiiitittiiiiittint 

MIMMMIMntttlMlintMtllttltltnitl 

I 



t nawt data « O* 
t to ratum 
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CP/n TLC3-47 fiSSSlBLER 



PASS 



LOC OBJ 



093E 3990 



UINE 

1536 t Tlel 

1357 I 

1598 t 

1559 t 

1560 tlelt elr 

1561 t 
IS&S I 

1563 I mxt intr. 

1564 I 



SOURCE STATEMSNT 



routine 



spuvshf I 



t to rffCBlva mods 



Ran PAGE NO. 37 

094e C3 

0941 EB 

0942 40 



0943 20 



0944 3910 



0946 39F9 
09^ AB 



0949 3BF6 
0948 94 

094C 3946 

094E 3951 



0950 C3 

0951 EA 



0952 40 



1565 
1566 
1367 t 
1566 

1569 I 

1570 I 

1571 « 

1572 I 
1573 

1574 I 

1573 I 

1576 II 

1577 II 

1575 I 

1579 i- 

1580 I 

isai I- 

15BS • 
15B3 I 
15B4 rt 
1563 I 
1586 
1507 
1566 I 
1569 . 
1590 I 
1591 
1592 
1593 I 
1594 
1595 I 
1596 
1597 I 



Id 
Id 



Id 



h, Ch»3 
«,£h*0 



I to Rtock 
I n»Kt intr, 1/2 bi 
tlm* 



ItllltllllMMfllMMIIIItllllltlltlftt 
lllltl mill lllttllM III tlltllttlllll tl 



Rtack routlM 



rkt Mt 

tMtp 



spuvsn* 1 

vlfrb,3 
rt«ekO 



I *ack* from ECU 

tMtp 

b 



cir 
clr 



1598 I 

1599 I rmnt intr* 

1600 I 

1601 rtackSt Id 

1602 Id 

1603 t 

1604 Id 



»lp0&,3 
rtACkl 

virtb^0 

SpUVUMf 1 



h,CI\'3 
•«Sh*0 



1605 I 

1606 I 

1607 I 



I to tr«nminlt modo 



I *v\*ck* fT*om BCU 



I let count *r 

•quaX *spucp* 

I tranwit dat* 
■qua! ^0* 

t elvar* * previous 
counand rsouiros 



I to T«t 

I n»xt mtr. 1/2 bi 
tim» 



rp 
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CP/M TLCS-^r R8EEIilBL£R V2.2 



poae 26 



LOG 


OBJ 


UlNE 


SOURCE 


STATEMENT 






i&ea 1 










1609 


rwt 








1610 1 






0934 


3908 


1611 rtACkli svt 


vlftto,0 






161& 1 






0936 


3914 


1613 




•puvdM, 1 






1614 1 










1619 f 








1616 t 






0938 


3C26 


1617 


Id 




093A 


30 


1618 






0998 


3CeD 


1619 


Id 


*, Icieot 






1620 1 






09SD 


3601 


1621 


•dd 


««Ch'i 






1622 t 






e95F 


OS 


1683 


role 




0960 


383C 


1624 


and 




0962 


31 


1629 




««1 






1626 1 






0963 


QC 


1627 


Id 




0964 


3F06 


1628 


«t 


AfVlftl 


0966 


18 


1629 


Ine 


1 


0967 


ec 


1630 


Id 


a,Ohl 


0966 


3F07 


1631 


St 


a,vmh 






1632 1 






096A 


90 


1633 


to 


i-t«ck2 






1634 t 










1639 f 


•naek* froa 


ECU 






1636 1 






096B 


3C16 


1637 PtsekOi Id 


vlfve 


0960 


oa 


1636 


Ine 




e96E 


3F16 


1639 


*t 


a, V If Me 






1640' 1 






0970 


D9 


1641 


CM pi* 


««Ch*9 


0971 


B9 


1642 


b 


rtaclc3 






1643 1 






09712 


3948 


1644 


elr 


vlftb^O 






1649 t 






0974 


3994 


1646 


elr 


•puvdflt* 1 



bit cl«ar 
0976 3924 

n 

0978 90 

0979 3908 

097B 3914 
«r bit * 

097D 2FFO 

097F 6990 



1647 I 
1648 

1649 I 
1690 

1691 t 

1692 I 

1693 I 

1694 rtactoSt wt 
1699 I 

1696 vat 



mmft apuvdMt S 

b rtaek2 
not ■qual 9*th ti« 
vlfttofO 
•puvdaif 1 



I transmit data 

•quil *1* 
f 1200 bit tinsr on 



1697 I 
1698 
1699 I 
1660 
1661 I 



add 
b 



Icieot, Ch*f 
rtaek2 



I ksy data in 



I vlf si^ror countsr 
inersass 

t srror not sQual 

9*tn timss 
I transnit data * O* 

I <1200 bit tinsr) 
t lOsK tinsr bit o 
I to rs-»*arD 

I nswt data «1* 

{ sst * 1290 bit tin 
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CP/H TlXS-47 ftSSEMBUEP V2. 2 

PAGE 27 



U3C OBJ 



LINE 



SOURCE STATEMENT 



ROM PASE NQ«3a « 



0981 



0983 3950 

0985 C3 

0986 EC 

0987 ^ 



0988 SA 



0989 39B9 
098B AA* 

e98C 3BF& 
098E AC 

eSBF 3COD 

0991 oa 

0993 3FeD 



mts 



1682 
16E3 I 

1664 I 

1665 111 

1666 III 

1667 t 

1668 t— 

1669 I 

1670 I— 

1671 I 

1678 t 

1673 t 

1674 I 
167S 
1676 
1677 I 
1678 

1679 I 

1680 I 

1681 I 

1682 I 
1683 
1664 f 

1685 I 

1686 I- 

1687 I 

1688 I- 
1669 I 

1690 I 

1691 n 
1692 

1693 t 

1694 

1695 

1696 I 

1697 

1698 

1699 



f-tack2 



IttlltllllMlllllinilllM IIIIIIIIIMI 

iiiiiiitiiiiiMitiiniitiitttiif iiitii 



T»t 



rouitn* 



Id 
Id 



Id 



spuvsn« 1 

h,£h*3 
l,Ch*e 



Rst 



rout in* 



tMtp 

b 

Id 
Ine 

St 



vlfrb,3 

rvtooe 



3CipO&,3 

rvtoei 

a, Icicot 
A, leicet 



I to Rst 

I rmxt Intr. II bit 
tin* 



I «top bit cann* t f 



I out 'O* 



I lei counter dvcr* 



0994 3910 
0998 3914 

0998 42 

0999 3FF6 
099B 4C 
099C 3FF3 
e99E 4F 
099F 3FF4 

09At 48 
e9A2 3A8C 



1700 I 
1701 
1702 t 
. 1703 
1704 I 
1705 
170& 
1707 
1708 
1709 
1710 
1711 I 
1712 
1713 
1714 I 



Mt 

mmt 

Id 

St 

Id 

St 

Id 

St 

Id 
out 



■puvsh, 1 

spuvda, 1 

a,Ch«2 
a, tlarhn 
a^th' c 
a, tlsrsn 
a,«h»f 
a, tivrln 

a,Sh*8 
a^teple 



I to transmit mod* 
I 'lEOO bit tiuir.* 
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CP/M TLCS-47 ftS8EmBU£R 



LOC OBJ 
3975 

bla 

6fiDF 
eSAA 3991 



09AE 39E4 
09B8 B6 



eSBl 3934 
09B3 39S1 



09BS 04 
0986 3949 



09Ba 46 
Q9B9 3FF6 
09BB 47 
09BC 3FF9 
eSBE 47 
©9BF 3FF4 



LINE SOURCE 8TaTEl«ENT 



1713 rst0O2i elr 

1716 I 

1717 elr 
17ia I 

1719 b 

1781 rvteeei elr 

1722 t 

1723 b 
. 17S4 I 

1723 I 

1726 r«t0aii tvmtp 

1727 b 

1728 I 

1729 I 
1738 I 

1731 Mi 

1732 I 

1733 elr 



•puvsl, 3 

rOllll 
•puvua* 1 
re«tnO 

•puvdm,2 

M»eut« bit* o 
bpllvdfl^3 
Bpuvus, 1 



t abnormal mo^m 

I •Mt«m*l lntr»«n« 



I rnaming m rr o r 

bit* on ? 



I • 18 «»C 



1734 I 
1733 

1736 I 

1737 r«t8e4i elr 

1738 t 

1739 I le Me 
1748 I 



b 'r«i 



1741 
1742 
1743 
1744 
1748 
1746 
1747 I 



Id 
•t 
Id 
•t 
Id 



start 

a,Ch*6 
a« t larbn 
a,<h«7 



I praviou 
bit clear 

I abnorcsa 1 nod ■ 



a, tlL 
«h«7 



St a« tier In 



ROM PA6E N0.39 • 



8901 48 
89C2 3M 

8904 49 
8909 3A8C 

eSC7 39S4 
8909 660r 



1748 

1749 

1790 I 

1791 

1792 

1793 t 

1794 

1739 I 
1796 
1797 I 



Id 

out 

Id 
out 

cXr 



a,Ch*e 
a, Kople 

a,Ch*9 
a« Kople 

«puvdm« 1 
r8llll 



I start 

I 1208 bit timvr bi 



clsar 
t return 



1736 t 
1799 t 

1768 iiutinnitiiniiiittiniiiitiMif MiMi 

1761 IMIIIIMMIHIMIItlMMMIItlf Itttitt M 

1762 I 

1763 t 'I 

1764 I 
1763 I- 
1766 I 



r e warp . rout Ine 



0167237 



146 



CP/n TtXS-A7 PSSEJIBLER V2.2 



LOC OBJ 



LXNE 



PA23E SB 
SOURCE STftTEWENT 



ROM PABE NO. AO 





1767 




h* jiOO 




176B 1 








17B9 1 


rm warp 






1770 t 








1771 


ciopr 




0A01 0£ 


1772 


tMtp 


zf 




1773 


b 


rwarpO 




1774^ t 






0003 Dt 


1773 


cnpr 


jCn* 1 




1776 


tMtp 


zf 




1777 


b 


r««*r pi 




177B 1 






0PO6 D2 


1779 


ciApr 


a«£h»2 




1780 


tMtP 


If 


OAOa OD 


1781 


b 


rwarpS. 




1782 1 




A,Ch«3 


0009 D3 - 


17B3 


CttPP 


ofien 0£ 


1784 


tvstp 


2f 


OAOB B7 


1783 


b 


rwarp3 




1766 1 








1787 1 








1788 1 


11 bit tlawr 






1789 1 






eAOC AF 


17^ 


Id 




eA0D 3F1B 


1791 


St 


«, t inrho 


aftOF 47 


1792 


Id 


A, «h»7 


0Aie 3F1P 


1793 


St 


tivnao 


oAia ^ 


1794 


Id 




0A13 3F19 


1793 


St 


«,tiBn"'lo 




1796 1 








1797 t 


nsMt Marp 






1798 t 






0A19 29CA 


1799 r* 




hi, wATpel 


0017 


1600 


Id 


hlfMi^pcI 




1601 1 






0019 6GIH^ 


1802 


b 


rOllll 




1603 1 








1B04 1 








1603 t 


1/2 bit tlitsr 



OOIB 4F 
OOlC 3F1B 
OOIE 3F10 
OOSe 4A 
0021 3F19 

e023 93 



0O24 AT 
0023 3F1B 



1806 I 

1807 r%**rpOi 
1808 
1809 
1810 
1811 
1612 I 
1613 
1614 I 
1619 I 
1616 I 

1817 rMsrpli Id 

1818 St 



Id 

St 
St 

Id 

St 



1 bit tinsr 



*,Ch»f 
a, t inrho 
*9 1 imtttto 

a, tinrlo 

r«««np4 



a, t inrho 



, n«irt intT-»l/2 bit 
tl«» 



f nsKt Intr. I'bit 
tim> 



t tmnt intr. 6 bit 
tims 



f TMvxt intr- 9 bit 
tims 
tins 



I rstum 
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CP/M TLC8-47 OSSEMBuen VS. 8 

PAGC 30 



LOC OBJ 


Line 






SOURCE 8T0TEMENT 


8027 3FIA 


1819 








•t 


AftlMTW 












Id 


«,Ch*4 


dftSA 3FI9 


laai 








•t 


A«tlarle 




1822 


1 










Mac 99 


1883 








b 


r*«arp4 




iae4 


1 












laas 


1 












1826 


1 


6 




tlMT 






1827 


1 










enaD 4P 


1828 


r» 


•AY 




Id 




OOaE 3FtB 


1829 








*t 


«, tlarho 


0038 4B 


1838 








Id 


«,Ch«b 


8031 3rta 


1831 








•t 


tlarw 


8033 4a 


1832 








Id- 




8034 3F19 


1833 








mt 


«,tl«rlo 




1834 


1 










8036 93 


1839 








b 


rMrp4 ' 




1836 


1 












1837 


1 


9 


Hit 


tiwr 






1838 


f 










8037 4P 


1839 


r% 




*p3t 


id 




8038 3PtB 


1848 








•t 




8030 49 


1841 








Id 


*,£h«9 


803B 3F10 


1842 








•t 




803D 44 


1843 








Id 


«,Ch*4 


aose 3P19 


1844 








•t 


AftiBTlO 




1849 


t 











ROM POGE NO* 41 



8048 6019 1846 b rumn^ 

1847 I 

1848 wna 



088EH8LY COMPLETE, 



8 PROOftOH ERROR (8) 
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CP/M ASSEMBLER 2 



SYMBOL 





COfWAO 


eex3 






00XS 




DATOOL 




• 


DATAIH 


0083 


• 


DOTA2L 


0084 


* 


OATA^ 


0087 




DATA4L 




• 


DATfiCT 


0200 




DCM 






0Z3PA 


0032 




0X8PL 






DXSPLW 


0033 






easA 




irCOTH 


0086 




KESTOH 


0943 




KESTOL 


0048 


• 


KEST2H 


0047 


* 


KEST2L 


0046 


• 


KE5T4H 


004B 


* 


KEST4L 


004A 


« 


KESTBM 


002X 




KE5TBL 


90S0 


• 


KEYOD 


008B 


• 


KEYON 


002C 




KEYSC 


00OE 


• 


KEYT 


0300 


* 


LDATLt 


0037 


# LOATI^ 


0038 




LJDISP 


0B00 


* 


LECOTH 


00aF 




LICJVFS 


0000 




LMAIN 


03E0 




LVLFEX 


0C00 


• 


0VER2fl 


0072 




OVERAl 


00 la 


* 


OVERHl 


0011 




PARITY 


000B 




R0 


06BS 






06C9 


* 


R01100 


06CE 




RCA 


0719 




RCA000 


0734 




RCA0C3 


0733 




fiCF 


073E 




RCF08S 


0740 




RCF009 


0776 




RCFlia 


07BS 




RCFlll 


07CF 




RCF122 


07 A9 




RCP 


0704 




RCPGHft^ 


07E3 




RCP100 


07E1 




RCSTN 


07FQ 




RCSTN0 


0820 




RCSTN3 


0813 




RCSTN6 


0803 




RDAST 


0885 




ROASTl 


08A8 




RDA8TS 


08B6 




RDAST6 


088C 




RODOOl 


0868 




ROD00S 


08S7 




RDPmi 


0876 




READC 


0028 




RCMDl 


0061 


« 


REMOZ 


0062 


* 


REMDS 


006S 


• 


REMOe 


0066 




REMOH 


0069 




REMOL 


Ml&d 




RMzem 


070F 




RMZB01 


0709 




RNH 


00GB 






006O 




RSTQOO 


09AA 




RStTOl 


09AE 




RSTD 


0834 




RTACK 


0944 




RTACK2 


09S0 




RTACK3 


0979 




RUARPS 


0A2O 




RUARP3 


0A37 




RURPO. 


00CB 


» RURPCM 


0OC9 




SPUFF 


0017 




SPUSH 


0003 




SPUTT 


0018 




SPUVDM 


0004 




SPUVHJM 


0001 




SPU 


00FF 






0804 




T»l 


0aEB 




Tz>o0ee 


09S3 




TOOtKtl 


0928 


• 


TIWRBL 


00pa 


* 


TXMRSM 


00F9 




TIMRLN 


0^4 




TIMRLO 


0019 




TLCX 


093E 




TP 


0930 




TRA 


07EE 




TRA000 


07F7 




TRMZOO 


0903 




TRMt01 


0902 




VLOCSO 


0698 




VLe060 


0689 




VLF0O3 


0654 




VLFe04 


066E 



148 

PAGE 31 



TABLE 





connAL 


0014 


* 


DAATOH 


008X 


• 


DATAIL 


O082 


• 


DATA^ 


0O8S 


• 


DATA3L 


0086 


• 


0ATA4H 


0089 




DCH 


0OFE 




OCL 


0OFC 


* 


DISPH 


0031 




DISPIU 


0034 




PRfVtE 


OOT3 




ZNCOTH 


006C 


* 


lOVFl 


0602 


• 


KEST 


0f^2 


* 


KESTIH 


O0A9 


• 


KESTIL 


O04# 


« 


KE8T3H 


0049 




KESTSL 


0048 


* 


KE5TSH 


O04D 


• 


KEBTSL 


004C 




K£Y^fD 


0029 


• 


KEYNN 


002A 


* 


KEYS 


0108 


« 


KEYSB 


02^ 


• 


KEYTB 


O0CB 




LCXCOT 


0000 


* 


LDfltni 


0039 


*. 


LpATn2 


0036 


• 


U^OTL 


0080 


« 


LECOTM 


00aE 


* 


UREMO 


OEoe 




LTABLE 


000O 




0VER2H 


0071 


* 


0VER2L 


0070 




GVERLl 


0O10 




PARITT 


000C 






06C2 




R0O0OX 


06C1 




R01110 


06EA 




R01111 






RCA001 


073A 




RCMrat2 


0732 






- Q74F 




RCF001 


0794 




RCFO06 


074E 






077C 




RCF120 


0798 




RCF121 


07AE 




RCP^^BO 


07E9 




RCP003 


07E3 




RCSTAl 


083B 




R^T^ 


0B38 




RCSTNl 


0817 






0809 




RCSTN7 


0831 




RDM1Y 


O909 




RDA8T3 


e8A4 




RDAST4 


08AE 




ROD 


0841 




RDD0O0 


0898 




ROP , 


0871 




ROPO00 


087C 




READN 


0027 


* 


REMO0 


0060 




REMD3 


0063 


* 


REHD4 


0064 


• 


REnD7 


0067 


* 


REMOA 


006A 




RKCE 


00SO 




RMI 


0SFC 




f»i|IO02 


0702 




(MI003 


0719 


* 


RNM 


006C 




RST 


0989 




R5T002 


09O4 




RST004 


0986 




RTACK0 


09&B 




RTRCKl 


0954 




RhIARPO 


0A1B 




rH4ARPl 


OA24 




RWARP4 


OAIS 




RURPCH 


00CA 




SERVTC 


OOOF * 




SPUCP 


0024 




SPUSK 


0023 




SPUSL 


OO02 




SPUV8H 


0000 




SPUVSL 


0OO5 




SPUB 


0OC7 




T0 


08C2 




TDACK 


087F 




TDO 


0912 




TDO04@ 


09XF 




TIHR2H 


O0FA 




TIMRHM 


0OF6 




TIWRHO 


001D 




TIWRMM 


OOFS 




TIMRMO 


001A 




TP0O0O 


093B 




TP0001 


0937 




TRA001 


07FS 




TRrtI 


08F1 




TST 


0983 




va.0040 


0&A3 




VLF0O1 


0633 




VLP002 


0647 




VLF003 


0640 




VLF0X0 


0623 
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CP/M TUCS-47 ASSEKBCER 



SVPOOL TABLE 

VLTOll 0629 VLFieO OGiC VLFeW VLF3da OGAD 

\AA OeM VLFCC Mt£ VLFRB 0009 VLFTB 0O08 

VLFTM 0007 VUnrU 0006 * VLPXA 0038 ♦ VLFXH 0OS1 

VLFXU 00S0 UARPCL 00C* • UARPOl 00CS URXTEH 

URITEN 



D6FXNED 233 USSR SYIOQLCSI 
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CP/N ASSEMBLER VS*2 



PAGE 



LOC OBJ 



LINE 

I 
S 
3 
^ 
5 
6 
7 

a 

9 



SOURCE STATERENT 



7. 1963* 



<THP*74«P> 
vlf conmunlcAtion routlrw 



♦nolist 



303 I 

304 I 

3es I 



ROM PAGE NO. 48 







306 






org 


h'cOO 






307 


1 












306 


1 


dlMbltt ? 








309 


t 












310 


vlf»K> 


tntp 


spuvsIfS 




&C42 


311 






b 


vlf mOO 






312 


1 












313 


t 


push rvgistvr 








314 


1 








0C0^ 


3F5S 


313 






•t 


A« Vl fx* 


eces 


299Q 


318 






xch 


hi, vlf Hi 






317 


1 












318 


1 


clMr 




1 count 






319' 


1 








ocas 


40 


320 






Id 


A«Ch>0 


OC09 


3ABC 


321 






out 


A,Kopie 


CCQB 


3B04 


322 








3top04,0 


ec0O 


3B44 








eln 


%op04,0 






324 


t 














1 


tinwr 


start 








326 


1 








ec0P 


3CFS 


3Z7 






Id 


tinrhn 




3FeC 


328 






St 


«« incoth 


eci3 


3CF3 


329 






Id 


Sf tliurum 


0C1S 


3F8B 


330 






St 


Ay Incotn 


0C17 


3CF4 


331 






Id 


a, timrin 


0C19 


SFBA 


332 






St 


A, incotl 






333 


1 








eciB 


4F 


334 






Id 


Ch'f 


9C1C 


3FF6 


339 






St- 


«, tlsnrtin 


eciE 


3FF3 


336 






St 


A, t lui' itn 



I 1* St intr. dlsaOl 



I push r«Bl*tsr 



I swnt tiontr start 
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CP/M TLCS-47 ASSENBLER V2.a 



L.IJU 








SOURCE 




______ 

OCS0 








xo 


-••.Cn* S 












s« t Inrtn 












En' ^ 










OUT 


Sf I'ople 








1 












1 




7 






343 


t 






0C26 


39F1 


344 




tMtp 


sptivuii, 3 


eC28 


6C43 


345 




b 


vlfxOl 






346 


t 










347 


1 


Mods Chang* 


fT^tB sbnors 






346 


t 






0CSA 




349 






spuvsh, 0 






330 


t 










3SS 


1 


trarmmit 7 








338 


1 






0C2C 


39D0 


333 




tvstp 


sptfvsh, 1 




6CS7 


334 




b 


vlfMOS 






333 


1 










336 


t 


n»Kt routln« 


t 






337 


1 








40 


336 




Id . 


s,£h»0 


0C3I 


3FC4 


339 




«t 


s, wsrpel 


eC33 


*X 


360 




Id 


s,Ch*l 


OC3^ 


3FC3 


36X 
36£ 




•t 


4t MSrpCM 






363 


1 
1 


rmnt tiwmr svttino 






364 


t 






0C36 


4F 


363 




Id 






3F1B 


366 




«t 


*, t i«rtie 


QC39 


3F1A 


367 




St 


s,ti«r«o 


eC3B 




366 




Id 


4,Ch»4 


0C3C 


3FX9 


369 




mt 


«»tt«rle 






370 


1 










371 


1 


pop rwistvr* 






372 


1 






8C3E 


3C52 


373 


vificoai Id 




ROM POOe N0,A9 












374 




MCh 








373 


1 










376 


1 


rmtwm 








377 


1 








SB 


376 vlfKOOt rmti 








379 


1 










360 


1 










361 


t 










3aa 


t 






eC43 


89 


363 


vlf mOI t noD 




8C44 


4F 


304 




Id 


s,Ch*f 




3Fia 


383 




•t 


*« sputt 






366 


1 










367 


1 


Id 


•,Ch*f 






366 


1 


St 


s» t iflRTtin 



t timsr start 

( 1/2 bit tinw ) 



1 frami 



I to nonoAl mod^ 



I transmit mods 



t addrwss h*010 
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CP/H TUa-47 flSSEWBLEH VZ.S 



LOC OBJ 


LJNE 


SOURCE 


STATEHEMT 




309 1 


Id 


«,*h»7 




390 1 


St 


A, ti«rfm 




391 1 


Id 


£h*e 




392 1 


«t 


s, tlsrrtn 




393 1 








39A 1 


Id 


*,Sh«A 




393 1 


out 


a, «eplc 




39& 1 






eC^7 3CSC 


397 


Id 


s, Incoth 


3F1B 


398 


St 


s,tlfsH)o 


eC^B 3CBB 


399 


Id 


a, ineotn 


0C4D 3P1A 


AOS 


St 


A, timmo 


eCAF 3CBA 


A01 


Id 


s« Incotl 


acsi 3ri9 


A08 


St 


A^tlmrlo 




AOS 1 






0C33 3B36 


AOA 


Mt 


%op06,3 




AOS t 






eCSS 6C3E 


A06 


b 


vlf>t03 




AO? t 








AOS 1 








A09 1 


transmit nods 




AlO 1 






OC77 3S76 


All vlfKOSt eXr 


%op0&«3 




A18 1 






eCS9 3C86 


A13 


Id 


*,vlftX 


0CSB 3Fea 


AlA 


St 


«,vlftb 




A15 1 






OCSD 


A16 


Id 




OCBE 3P1B 


A17 


•t 


«,ti«rho 


3F1A 


Aid 


St 


timme 


ec&2 AO 


A19 


Id 




9C&3 3F19 


ASO 


St 


«,tlBrlo 




A21 1 






OC6S Aa 


A22 


Id 


«, fh«& 


eC66 3FCS 


Aa3 


St 


A, war pea 


ec&a AA 


A2A 


Id 


a,Ch*s 


eCfi9 3FCA 


A29 


St 


«,Marpel 




A2& t 






OC6B 6C3e 


Aa7 


b 


VlfMOS 




A8S 1 








A89 1 








A30 


snd 





I tlBwr Btar-t XI bl 
tittm 



I out •mark* 



I transmit buffsr 
clsar 



I tivsr sat 

I Mxt rout in 
I to rstum 



ASSEMBLY CtS>lPL£TE, 



0 PROGRAM ERROR <S> 
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CP/M TLCS-47 ASSEMBLER Ve* 2 

PPSE 4 



SYMBOL TQBLE 



» 




0013 


« COM<IAH 


0013 


* COmtAL 


0O14 


# 


OATAOH 


0081 


• 


DATA0L 


0080 


• OATAIH 


0083 


• DATAIL 


0082 


• 


0ATA2H 


0065 


* 




0084 


• 0ATO3H 


0067 


• 0ATA3L 


0086 




0ATA4H 


0089 


• 


0ATA4C 


0068 


• OATfiCT 


osoo 


* DCH 


O0FE 


* 


00. 


OOFC 


• 


DCM 


0ero 


• DZSPA 


0032 


* 0I8PH 


0031 


* 


DZ9PIU 


eo34 


• 


OXSPL 


0030 


4 DI8PLU 


0033 


4 FU^ 


0330 




INCOTH 


e08C 




ii«m- 


OOSA 


iNcam 


0088 


♦ REST 


0022 


* 


KESTOH 


TO43 


• 


KESTOL 


0048 


• KESTIH 


004S 


♦ KEBTIL 


0044 


• 


KEST^ 


0047 


« 


KEST2L 


0O46 


♦ KESTW 


0049 


• KEST3U 


0048 


« 


KE&T4H 


004B 


• 


KEST4L 


O04A 


• KEST3H 


0040 


4 KEST5L 


004C 


• 


KESTBH 


06^1 


* 


KE5TBL 


0020 


• KEYND 


0OS9 


• KEYNN 


0O2A 


* 


KCYOD 


002B 


• 


KEYON 


ooac 


* KEYS 


0100 


• KEY8B 


0230 


* 


KEYSC 


oeoE 


* 


KEYT 


0300 


• KEYTB 


oacB 


♦ LCICOT 


0000 


* 


LDASLl 


003B 


• 


L0ASL2 


003C 


* UDA^l 


0039 


• LDASHa 


003A 


* 


LOATLl 


O037 


* 


L0ATL2 


0038 


♦ LDATRl 


eo3S 


♦ LOATWa 


0036 


• 


LfiISP 


0BOO 


* 


LECOTH 


OOSF 


* LECOH. 


0080 


* LECOTW 


006E 


• 


LEDO 


0310 


* 


LIOV/Fl 


O600 


• LX0VF2 


0000 


♦ UtAlM 


03E0 


* 


LREMO 


0EOO 


* 


LTABLE 


0000 


• LVLFEX 


ecoo 


* 0VER2A 


0072 


• 


0VER2H 


0071 




aVER2L 


0070 


• OVERAl 


0012 


• O^^RHl 


0011 


« 


OVERLl 


OOlO 


• 


PARITT 


ooec 


♦ PARITY 


0006 


* REAOC 


0028 


• 


REAIM 


0027 


« 


REMDe 


0060 




0061 


4 REflDS 


0062 


• 


BEPSDZ 


0063 


• 


REND4 


0064 


• REHDS 


0063 


* REnOfi 


0066 


* 


REKD7 


0067 


* 


REMOA 




« REMOH 


0069 


♦ REWOL 


0068 


«- 


mcE 


OOSO 


* 




008B 


• RNL 


006D 


» 


O06C 




RWRPCH 


OOCA 


• 


RURPO. 


ooca 


• RWRPCn 


oec9 


» 6ERVRC 


OOOF 


# 


8PUCP 


0024 




SPUSH 


0003 


• SPUSK 


0023 


» SPUSL 


0002 




SPUTT 


0018 




SPUV/DK 


OO04 


8PUV»4 


0000 


SPUVSL 


ooos 




SPUVUM 


0O01 


• 


8PU 


OOFF 


• SPWB 


00C7 


• TXnR2M 


O0FA 


TIMR2L 


OOFB 


• 


TXnR2N 


OOTS 


TtMRHN 


00F6 


TXnRHO 


OOIB 




TIMRLN 


eOF4 




TIMRLO 


0019 


TtMRM«l 


OOFS 


TIMRMO 


OOIA 


• 


VLFC 


O00A 




VLFEC 


0016 


• VLFEX 


oceo 


• VLFRB 


0OO9 




VLFTB 


0008 


• 


VLFTH 


0O07 


VLFTV 


0OO6 


VLFXOO 


0C42 




VLFXei 


OC43 




VLFX88 


0CS7 


VLFxes 


0C3E 


VLFXA 


0032 


• 


Vl^XH 


OOSl 






ooso 


UARPO. 


00C4 


WARPCn 


oocs 


• 


URZTEH 


0026 



* WRITEN 002S 



DEFINED 
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CP/H TlXS-47 ASSEMBLER 



UOC OBJ LINE SOURCE 8TATE14EMT 



X I — _ 

2 I 7. 1933* 

^ I CTMP4740P) 

5 I 

S I PMBot*. reutln* 

7 I 

a I 

9 I 



«TWllst 



•list 



23a I 



RON NO* 36 



0E0e 




239 




org 


h*s08 






26e 


t 










261 


1 










262 


llll 


r Mcap* 






263 


t 








3F6A 


264 




St 


s« rwwoa 


0E02 




263 




Id 


a,eiO10Ob 


oee3 


13 


266 








0EO4 


366F 


267 




• iclr 


ii,ieiiiib 


0e06 


SSfiB 


266 




ncf% . 


^I, rmel 






269 


1 










270 


llll 


to atop 


ti»sr2 






271 


1 






0EO8 




278 




Id 




0E09 




273 




out 


a« %opld 






274 


lilt 


etiKk Nl 






273 


t 






0E0B 


3CfiB 


276 




Id 






D3 


277 




empr 


A,<h*3 


0EeE 


9£ 


276 




tMtp 




dear 


6E3C 


273 
260 




b 


intloe 


0E11 


02 


2B1 


1 


Cfopr 




aEi2 




262 




tMtp 




OE13 


A4 


263 




ta 


int20a 






284 


1 










SBS 


111 


Nl-1 or 


0 




41 


• 266 




Id 


a. SI 


OE15 


3F6B 


287 
286 




St 


rnh 






269 


1 

II 


s«tt Ing 


tieBsir2 on 4. Sins 






299 


1 






e£i7 


4F 


291 




Id 
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cp/H "n.cs-*7 assErauER vs. a 

PRGE e 



uoc 


oar 


UtNS 


SOURCE 


STATEI^NT 






3FF0 


892 




•t 


•« tt«f>2h 






4E 


293 




Id 


*,Ch«o 




OEIB 


3FF9 


294 




6t 


6«ti«r2ai 




dSlD 


3FP6 


299 




«t 


s,tiarai 








296 


1 








Q£1F 


46 


297 




Id 








3Aao 


296 




out 


s,%opld 




e£22 


6EE7 


299 
300 




6 


rot2 








301 
302 


t 

Ml 


Nl-2 








3CFe 


303 


1 

int20Ot 


Id 


s,ti«r21 


t tlMT ettsek 


0E26 


3602 


304 




Add 


«,cn*s 




eese 


es 


3es 




role 


s 






04 


306 




tMtp 


ef 


1 


0£2a 


BE 


307 




b 


intaio 


tjuiBp en carry 






306 


1 










309 


1 9 


••tting tiMr2 








3iO 


1 








eE2B 


3B06 


311 




sot 


teoe6,o 








312 


t 








OEZD 


4E 


313 




Id 






eE3£ 


3FFA 


3t4 




St 






9£30 


47 


31 S 




Id 


««Ch«7 




0E31 


3FF9 


316 




St 


A, tlsr2R 






4C 


317 




Id 






ee34 




316 




St 


«,tiMr2l 








319 


t 








0636 


46 


320 




Id 






4e37 


3A60 


322 




out 


«t teold 




8E39 


40 


323 


1 


Id 


«.C0 




eC3A 


3F6B 


~» 3M 




St 




iNtaO 


8E3C 


GEE7 


3S6 


t 


b 


r«t2 








387 


1 


stsrt 










326 
329 


It 


data rscslvo 






3CF9 


330 


t 

int2l0i 


Id 


«9 tiMr2M 




Ron PftSE N0.97 
















331 




cmpr 






0E41 


6ESB 


332 




b 


IndOOO 








333 


1 










43 


334 




Id 








3F6B 


339 




St 


s«mh 


|Nl->3 






336 


1 












337 


1 


rmm elssr 








336 


1 










C6 


339 




Id 


ri,c6 








340 




Id 


i,<o 








341 


1 










tl 


342 




«ov 


I.s 








343 


1 
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CP/M TLCS-47 A88EMBLEA V2*& 

PASE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


OE49 


OF 


344 


intSll t 


St 


a,Ohl 


0E4A 


la 


343 




inc 


1 


0E4B 


3698 


348 








eC4D 


0E 


347 




tMtp 


zf 


e£4e 


90 


348 






lnt212 


eE4F 


89 


349 




b 


int211 






350 


1 










3S1 


1 


MtttiriQ tiMr2 






352 


1 








3FFa 


353 


lnt£l2t 




««tiaff*SI 




4F 


354 




Id 




eE53 


3FF9 


355 






a^ tilsrSn 




3FFR 


356 






t rffl^ 






357 


1 








48 


358 




Id 


A. £8 


eess 


SABD 


359 












380 


1 








6EE7 


381 






rvt2 






36a 


1 










363 


III 




solw 






364 


1 




Nl'S 


0C5C 




365 


intl00i 


Id 


ma 


0£SE 


31 


366 




MCh 


*,1 |X{ N2 






367 


1 






0E5F 


C& 


368 




Id 


h,£6 






369 


% 






OE&0 


3CFa 


370 




Id 


a,ti«r21 






371 


t 








3809 


372 




add 


*,«9 






373 


1 






0E64 


6E87 


374 




b. 


lntl30 icsrry 






373 


1 






0£56 


3C6D 


376 


intllOi 


Id 


«,ml |a(000 N3 


ee&a 


D0 


377 




cmpr 


«,C0 tN3«0 7 


0£69 


0E 


378 




tMtp 


xf 




Bd 


379 




b 


intiai 






380 


1 






0E6B 


Dl 


381 




CfBDP 


a, CI |N3«1 ? 




0e 


382 




tMtp 


zf 




BE 


383 




b 


lntia2 






384 


f 






ZEBB 




385 




cnip^ 


a,C2 |N3«2 ? 


9E6F 


0E 


386 




tMtp 




0E7e 


6Ea3 


387 




b 


intl23 






388 


1 










389 


« 


M3>i3 X 


J- 12 




oc 


390 




Id 




0E73 


3821 


391 




or 


«,C1 


0E7S 




392 




mt 




Q£7& 


6£a7 


393 




b 


intl30 






394 


1 






(BETS 




395 


intl21i 


Id 


a,0hl 






396 




or 




0E7B 


0F 


397 




St 




9E7C 


6Ed7 


398 




b 


intI30 



0167237 

157 



CP/H TLC9-47 ASSEMBLER Va.8 

pftee. 4 



LOC 


OBJ 


LINE 




SOUACC STATE7«£NT 












1 














AAA 




Id 


««9hl 






0E7F 


36S4 


401 




er 








nun 


1*1 IDC WU» 


OS w 












0EA1 


ISP 


408 




St 


Affhl 






flCBS 




403 




b 


intl38 






QCB3 


IK* 


404 
403 


t 

iwtie3t 




a,8lil 










406 




Of* 








0E66 


9P 


407 






*f 8hl 






8E67 


3C6D 


408 
409 


t 

intl30t 


Id 








0£69 


3801 


410 






M^ SI 






0£aB 


3P6D 


411 






FT! * 










412 


1 








OEBD 


D4 


413 














9B 


414 




ll 


iMft t AA 




IjuBp on N3<4 






413 


1 








9E8F 


40 


416 




Id 










3F6I> 


417 




St 


Ayrfil 




t N3< 0 






418 


1 












3C6C 


419 




Id 










3691 


420 




•dd 


4fCl 




ta€ N2*l 




3F6C 


421 




St 










422 


1 










QC98 


D6 


423 




cmor 


4,C& 








0E 


424 




tMtp 


Xf 








AO 


429 




b 


lntlS0 




tJUMp N2^ 






426 


1 












427 


1 


svttino 


tiaor2- 










428 


1 










0E9B 


4F 


429 


tn%140i 


Id 








0G9C 


3FFA 


438 




St 


s,tlsr8h 






«e9E 


3FF9 


431 




St 








OEM 


4« 


432 




Id 


«,C0 






9EAt 


3FFB 


433 




■t 


*,«iar21 










• 434 


1 










8£A3 


48 


433 




Id 


4,C8 








3Aao 


436 




out 


a, tepid 








6EE7 


437 




b 


r«t2 










438 


t 














439 


III 


data chscfc ft convort 








440 


tt 


cHsck CI 


»d» MSS CO 


Mplsto or not 






441 


1 










OEAS 




442 


intlS0i 


Id 








0£A9 


ec 


443 




Id 


A«OhI 






OEAA 


01 


444 
445 


t 




«•» 






0EAB 


6EE0 


446 




b 


in«160 










447 


1 










OEAO 


E3 


448 




Id 


I»«3 










449 


1 












OC 


4S0 




Id 


4,9hl 
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CP/M Tl.CS-47 ASSEMBLER V&S 

PflSE S 



LOC 


QBJ 


LINE 


St^RCE 


5TATEl«irr 








491 


t 










DD 


4S2 




cnpr 


a,Ch*d 




0£BO 


6EE0 


453 




b 


inti69 


iracsivad data was mrr^ 






454 


1 












499 


1 


chvck 


data Maa eo»pl«t» or not 






456 


1 










4F 


457 




Id 


a,«h«r 








498 


1 








8EB3 


E7 


499 




Id 










460 


t 










IF 


461 




xor 


a,9hl 








462 


f 








e£B9 


£S 


463 




Id 








Ifi 


464 

465 


1 




a,or%i 




9EB7 


6EEe 


466 




b 


intiee 


fdata was Ttot conpiatv 






467 


t 












466 


t 


data conv«T*^ 








469 


t 








0EB9 


ec 


470 




Id 


a,(»Hl 








471 


t 








e£BA 


00 


472 




cnpr* 


a,ro 








473 




tMtp 








eecs 


474 




b 


intl7l 1 








475 


1 








OEBE 




476 




Id 


a,£h*c 




eCBF 


3FFD 


477 




St 


a^dcas 


idata count an sat ting 


mm PA8E N0.99 • 










8EC1 


as 


476 




b 


intl72 








479 


1 










4D 


480 


intl71i 


Id 


a,£h*d 




eEC3 


3FF0 


461 






a^dcai 


fCata count arsat ting 






462 


t 








0EC9 


19 


463 


intl72i 


d*c 


1 %Xi 


£4 


eec6 


ec 


464 
469 


t 


Id 


a, QUI 








466 


1 








eec7 


3FFC 


467 




St 


a, del 


fdata eountan satting 






466 


f 










4F 


469 




Id 


a,Ch«f 






3FFE 


490 




St 


a,dcH 


t data countav* satting 






491 


1 












492 


It 








(0ECC 


33 


493 




Idl 






OECD 


31 


494 




MCh 


«f 1 








499 


1 








OECE 


32 


496 




Idh 






e£CF 


30 


497 




Ncn 


a^h 








498 


t 










£250 


499 




call 


kaysb 








500 


1 










3930 


901 




s»t 


•puvsh, 3 


1 ranota flag on 






502 


1 
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CP/H TLC8-47 A8^RBt£ll V2*e 

PA6S 6 



LOC 


OBJ 


LXNE 




SOURCE 


BTOTEMENT 






503 


1 


Mtting tlMr0 




#r 


904 




Id 


4tCh'f 


0ED3 


3FFH 


909 




•t 


•,h» fm 


0CD7 


43 


306 




Id 




0ED6 




907 




•t 


•,h*f9 




48 


900 




Id 


««0i*0 


OEDB 




909 




«t 


a«h*f6 






910 


• 






OESO 




91 i 




Id 




0£DE 


3AAD 


91S 




out 


•«Xepld 1 






913 


1 










914 


It 


MC— 0 








*. 919 


1 






9EE0 




916 


lntl60t 


Id 








917 




s* 




8EE3 


3FGC 


910 




St 






3F6D 


919 
929 




•t 


««ml 






921 


1 

ttl 


rvturf 


% rout In* 






922 
923 


1 

rvt2t 


nch 


hl,r«wol 


0EE9 


47 


324 




Id 


*,C9lllb 


•EEA 


36Ar 


929 




dftelr 


11, 101111b 


0REC 


13 


926 




Hcn 




0ECD 


3C6A 


927 




Id 








920 


II 








3B44 


929 




elr 


«ep06,e 






930 


1 








am 


931 




r«ti 








932 
933 


It 
1 










334 
939 


1 
1 







936 9f^ 



A8SEHBUV COKPlfTE* 0 PROgRAn ERROR (8) 
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CP/M TLCS-A7 RSSEWBLER V2. S 

PAGE 7 



8YHSDU TRBt^ 



* 


COWTftD 


9013 


» 


connFC 


0013 


• 




0014 


• 


DATRCT 


0200 






OCH 






DCL 


00FC 




Dcn 


00FD 




DISPA 


003S 




• 


DZ8PH 


0031 


• 


OISPIW 


0034 




DI&PL 


0030 


«- 


DZSPLU 


0033 










• 


INCOTH 


0038 


• 


INCOTU 


0039 


• 


INCOTM 


003A 






INTIOO 






XNT110' 


0E&6 




IMTISI 


0E7a 




INT122 


0E7E 






INTiaS 


8£B3 




tNTt30 


0£e7 




XhTTlAC 


0E9B 




XNT1S0 


0EAa 


• 




INT160 


0EEO 




INT171 


0EC2 




INT172 


0£C3 




INT200 








XNTaiO 


eE3E 




INTSll 


0EA9 




XKr2l2 


0ES0 


* ■ 


KEST 


0043 




« 


KE8TW 


0023 


• 


KEST0U 


0022 


* 


KESTIH 




• 


KESTIL 


0024 




• 


HEST2H 


0027 


# 


KEST2L 


0026 


• 


KE3T3H 


0029 




KEST31_ 


0026 
0040 






KEST4H 


002B 


• 


KESTAL 


002A 


« 


KESTBH 


0041 


• 


KESTBL 




« 


KEYND 


002C 


• 


KEYNN 


002D 


* 


KEYOO 


002£ 


* 


KEVm 


002F 
00CB 






K£Y8 


0100 




KEYSB 


0230 


• 


KEYSC 


000E 




KEYTB 


m 




LCICOT 


0000 


• 


LDftTUl 


0037 


* 


L0OTL2 


0038 


* 


UDATMl 


0033 






LDflTME 


0036 


• 


LDXSP 


QB00 


• 


LECOTH 


003E 


• 


LECOTU 


003C 




* 


LECOTM 


003D 


• 


UIOVFX 


0600 


* 


LIOVF2 


0D00 




LMAIN 


03E0 




• 


LT»BL£ 


0000 


• 


UAJFBX 


0C00 




OVERAX 


0012 


* 


OVERHl 


0011 






OVEALI 


0010 


• 


PPRITT 


000C 


• 


PARITY 


0003 




REMD0 


0060 






REMDi 


0061 




REM02 


0062 


• 


REJ>ID3 


0063 




REMD4 


0064 




* 


REMOS 


0065 


« 


REnDS 


0^66 




REMD7 


0067 




REnOA 


006A 
0030 




* 


REHOH 


0069 




REMOL 


0066 




RET2 


0EE7 




RKCE 






RNH 


006B 






006D 




RNH 


006C 




RURPCH 


00CA 




* 


RURPCL 


00ca 




RURPQ1 


00C9 


• 


6ERVRC 


900P 


* 


SPUCP 


0021 




* 


SPUSH 


0003 




SPUSK 


0020 


* 


SPUSL 


0002 


* 


SPUVDM 


0004 






SPUVSH 


0000 


* 




0003 


• 


spuvun 


0001 


• 


8PU 


00FF 






8PWIB 


00C7 




TIWR2H 


00PA 




TlMRa, 


00FS 




TlPtR2n 


00F9 
0019 




* 


TZHRKN 


00F6 




TIHRHO 


001B 


• 


TinRLN 


00F4 


«• 


TIMRLD 




• 


TIMRMN 


00P5 


« 


TIMRMa 


00ia 


• 


VDflTAH 


0016 


« 


VDATAL 


0017 




• 


VLFC 


e00A 


• 


VLFEC 


0016 




VLFRB 


0009 




VLFTB 


^08 

0091 






VLFTH 


0007 




VLFTL 


0006 




VLFXa 


0032 


* 


VLFXH 




• 


VLFXU 


00S0 




UflRPQ. 


00C4 


• 


UARPCn 


00CS 










DEFINED 


123 USER 
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LOC OBJ 



LINE 

t 
Z 
3 
4 
9 
•6 
7 

a 



SOURCE STnTEHENT 



7. 19B3. 



mutprout in* 



VI. 0 



•nellst 



•list 



269 I 



ROM P08E NO. i 



00S9 3Ci7 
9eS3 98 



3PI7 
M97 AB 



MSA 3ES4 

eesc AC 

OaSD 394F 



0W 394a 
il«bl» 

0861 4F 

M64 3F43 



W67 3Fe3 
0069 3Fa4 



0066 8A 



290 

m I 

S9S ricevt 
293 
294 
293 I 
296 
297 
296 
299 i 



391 
302 
303 t 
304 



306 

307 t 
306 



Id 



Id 
•t 
b 

Id 

CM 

b 

clr 

elr 

Id 
mt 
*t 



h«890 
*« spuf f 
rkcvS 
«,«h*0 
rkc«4 



spumlvO 



310 
311 I 

315 I opimkfppucp clMT 
313 I 
314 
319 
316 
317 I 

316 t *^um 
319 I 



kMtei 



Id 
•t 



«, spupk 
«• spuep 



t to rwtum 



( bi^AmcH on 

ftOUSkOVPUCD 

t el Mr **rvic« rva 



t noM en Ar act or ava 



I no kvystrok* 



321 I 
323 I 

323 t bttfrw 
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CP/n TUCS-47 nSSEHBLER V&S 

PACE e 







L.ZNE 




80URCH 


STRIbHtNT 










324 












eesc 


3C24 


323 


rkeaOi 


Id 


' a, Bpuep 








08 


326 




tnc 


a 








3F0C 


327 




•t 


a, Umy%e 










328 










0971 


3C0£ 


329 


rteoll 


Id 


a,k«yae 






0073 


0S 


330 




role 


a 






0074 


3S3E 


331 






a, CXllOb 










332 












0076 


31 


333 




KCh 


*«1 






0077 


C4 


334 




Id 


h,«h»4 










333 












0078 


0C 


336 


rkcsSi 


Id 


a^Ohl 










337 












0079 


3a8E 


338 




«dd 


l,Ch*» 


% 


i<— 1-e 






339 












0076 


0P 


340 




Bt 


a,0hl 










341 












007C 


3863 


342 




Add 


l,£h'3 


1 


l< — 1+3 






343 










0Q7E 


0C 


344 




Id 


a,9hl 










343 












O07F 


366E 


346 


rkc»3i 


add 




1 


1<— 1-2 






347 










Ron Pfim NO* 














0081 


0F 


348 




St 


a.0hl 










349 












008S 


3883 


350 




add 


l,Ch*3 










331 












0084 


389C 


332 




capr 




1 


buffer bottom ? 


00B6 


6078 


333 




b 


rkctt2 










334 












008S 


2FFE 


333 




add 


kvy«c« th* f 


1 


kaysci — kvy»c*l 






336 












o0aA 


2£1£ 


337 




cmpT* 


kvyae«Ch« 1 






00ac 


6071 


338 




b 


rkecl 










339 
















360 


f spu»k( — C spuftk-spucp > 










361 












0085 


04 


362 




tMtP 


Cf 


1 


cf < — 1 






363 












008F 




364 




Id 


h,fh»2 






0090 


£3 


363 




Id 


l,Ch«3 


1 


aouak » m( hi ) 






366 










0091 


3CS4 


367 




Id 


a, mpucp 










368 












0093 


14 


369 




•ubre 


a«9hl 


< 


spUBk-spticp 






370 












0094 


0F 


371 




■t 


a«0hl 


1 








372 












0093 


40 


373 




Id 


a,€h*0 






0096 


3F24 


374 




•t 


a, spuep 


1 


BDUCP <— O 






373 
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cp/w TLCS-4T 088£}m£ii we^e 

P06E 3 



LOC OBJ LINE SOURCE smTERENT 



909S 69&B 


376 




b 


rke»4 




377 


t 








378 


1 








379 


1 






ROM PAGE NO. 










9100 


380 




org 


ii*100 




381 


t 






0100 4P 


388 




Itf 


a,8h*f 


0101 3F0E 


383 




vt 


A« kvysc 


0103 3F29 


384 




•t 


*«k*ynd 




389 


t 






0105 E0 


386 




Id 


l«Ch*0 


0106 4€ 


387 




10 


4,Ch*» 




388 


t 






0107 3AA9 


389 


k«y001i 


out 


«,»OP09 1 




390 


1 






0109 S300 


391 




Cftll 


kwt t 




398 


I 
1 






0108 2ro 


393 




MCh 






394 


f 






01 0C 3Q27 


399 




in 






396 


1 - 






010£ DF 


397 








010F 06 


398 








0110 9a 


399 
400 




b 


k«y008 1 


0111 10 


401 


1 




I 


0112 3FtS9 


-408 




vt 




0114 3C0E 


403 




Id 


A* fcvysc t 


0116 3F2ft 


404 
40S 




%% 




0110 SFtE 


406 


1 

It»y008t 


add 




011 A 2E3C 


407 








01 IC 02 


408 

409 




b 


fcvy003 t 


01 ID 0CFS 


410 


t 


out 


Sh* f , 9(OD09 1 


01 IF 3B74 


411 




cl** 


«op04,3 t 




418 


t 






0181 8300 


413 




call 


kmyt 




414 


1 






0183 3A87 


419 




in 


«lp07,a 1 


0189 3B34 


416 






Kep04, 3 1 




417 


1 






0187 OF 


418 




cnor 




0188 08 


419 




tntp 


zf 1 


0189 B6 


480 




b 


k«y0O4 1 




481 


1 






018A 16 


488 




inc 


1 


0188 3F89 


483 




St 


«,k«yvid 


018D 3C0E 


484 




Id 


A« k»y«e 


018F 3F8A 


489 




•t 


Uvyitn 


0131 86 


486 




b 


k*y004 




487 


t 
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CP/n TLCS-*? ftSBEWBLER V2.a 



LOC OBJ 

Q132 30 
Q133 03 
0134 87 
9133 a7 

013& 39 
9137 3C29 

9139 DF 
913a e£ 
913B 617D 

913D 3891 
913F BE 

ROn POSE NO. s 

0149 82 
9141 B3 

91Ae 3C29 

9144 OE 
9143 0E 

9146 91 

9147 DO 
9146 9£ 
9149 91 

9140 DB 
914B 9£ 
914C 91 

9140 07 
914C 0E 
914F 91 
91S9 B3 

9131 3C2B 
9133 3E29 
9155 08 

0156 3CSC 
9158 3E2A 
0130 08 

01 SB 39E0 
9130 B6 



91SE 3983 
0169 B2 



LINE 



POGE 

SOURCE STOTEMENT 



4S8 k«y003t 


xch 




489 


role 


a 


439 


0 


kvy991 


431 


b 


kvyeoi 


432 t 






433 kvy094i 






434 


Id 


a, kvynd 


433 t 






43fi 






437 


tMtp 


xf » 


438 


b 


k«y993 1 


439 1 






449 


etnpr 


l,<hM 1 


441 


tMtp 


zf 1 


442 


b 


k»y029 1 


443 


b 


kay90& t 


444 % 

443 k*y929s 


Id 


a« kvynd 


446 1 






447 


csipr 




448 


tMtp 


xf 


449 


b 


kay921 


439 t 






431 


cwpr 


4,Cn*d 


432 


tvstp 


zf 


433 


b 


kvyeSl 


434 1 






433 






456 


tvstp 


zf . 


437 


t> 


k»y921 


458 1 




«,»i*7 


439 


Cfflpr 


469 


CMtp 


zf 


461 


& 


ksyeai 


468 


b 


k«y9e6 


463 1 






464 kayeait Id 


«,k»yod 


463 


uupr 


A,k«yftd 


466 


b 


key097 


467 1 






468 


Id 


a, kvyon 


469 


ctBpr 


kvyim 


479 


b 


kay097 


471 t 






472 


tMtp 


spuvsh, 2 


473 


b 


kvy922 



474 I 
473 I 

476 kay039l 
477 

478 t 

479 I 



tMt 

b 



»pUVSl a 9 
k»y910 
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CP/N TLCS-47 flSSEMBLSR V&a 



LOC 


OBJ 


UZNE 




SOURCE 


STATEMEWT 


eifil 


2800 


480 




e«ll 


dAtact 






481 


1 






0163 




482 




CAll 


k»ysb 






403 
484 


t 






01 6S 


3949 


489 


1 


clr 


sptiwlf 0 


0167 




486 




b 


k^aa 






487 


1 






0168 


3909 


488 


key 007 1 


•vt 








489 


1 






016A 


3C29 


490 




Id 


A,k«ynd 


016C 


3FSB 


491 




■t 


«« k«yod 


016E 


3CSA 


492 




Id 


kmym 


0170 


3F2C 


493 
494 




at 


4, kayon 






493 


1 
1 






0172 


£A 


496 


kvyOlOt 


rwt 








497 


1 






0173 


3949 


498 


k«y0O6t 


clr 


spuv«l, 0 


0173 


3980 


499 




mmt 


«puv«h«8 


0177 


00 


300 




b 


k«yO08 






901 


• 






0178 


3909 


908 


h^yOggi 


mm% 


spuvmlv 0 


01 7A 


3960 


993 




elr 


aptivsh, 8 


017C 


OA 


904 
989 




b 


k«y008 






906 


t 
t 










907 


t 






017D 




988 
309 


k«y009i 


Id 


4« kayod 


017F 


OF 


910 









ROM PAGC NO. 6 

0160 6168 

0188 3989 
0184 6160 

0186 3949 

0188 3»8 
016A 6173 

ROM pose NO. 8 
0800 

0800 3C8A 
0888 3B 



911 

918 t 
913 
914 

919 I 
916 
917 I 
916 I 
919 
980 I 
981 
»2 I 
383 I 



tnt 
b 

clr 

clr 
b 



984 prg 
S83 I 

986 d«t4Ctt Id 

987 Kch 



k«y007 

ttpuval, O 
kpyOOa 

•puvsl, 0 



•pupl, 1 
k«y0O6 



h*800 
4« kvynn 



|r«tum 
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CP/M TLCS-47 ASSEMBLER V8* Z 

PP6E 



1 MM 


fm T 




SOURCE 




0Sw3 








RIOV 




828^ 


DF 


338 










AC 


Sol 




tMtp 


*r 


0S8& 


^A 


332 




b 


dat484 








t 






0S07 


3C29 


334 




Id 


A, kaynd 


0SO9 


SC 


339 






4,8 


980A 


9£ 


33& 




b 


datJi81 






537 


1 






9SZB 


SD 


938 




tnt 


*•! 


OS8C 


A2 


339 




b 


d4ta82 






548 


1 






0880 


5E 


941 




tMt 


4,2 


e£8E 


AG 


942 




b 


dat«83 






943 


1 






®S8F 


38 


944 




xch 


*fh 






943 


1 






8&10 


38 


546 


d«t«89i 




»*b 


8211 




347 




Id 




8612 


3FFD 


946 




St 


a, dciB 


8214 


3FFE 


949 


dAta86i 


St 


a, den 


8216 


18 


558 




BOV 


h,a 


8217 


3FFC 


391 




St 


a, del 






552 


• 






8219 


33 


5S3 




Idl 


a^ 9dc 


821A 


31 


534 




xch 


4, 1 






535 


1 






821B 


32 


556 




Idh 


a,Me^ 


821C 


38 


557 






a,h 






556 


1 






821D 




559 datAl8i 










568 


1 






821E 


38 


561 


d«t«8l 1 


xch 


a,h 


821F 


382% 


562 




or 


a,<h»4 


8221 


98 


563 




b 


dBtae5 






964 


1 






8S22 


38 


969 


dat«82t 


xch 


a,h 


8223 


382B 


566 




or 


a,Ch*a 


8Pr^ 


98 


567 




b 


data8S 






566 


1 






822& 


38 


569 


data83i 


xch 




8227 


3&2C 


-^578 




or 


a,fh*e 


8229 


90 


571 




b 


data85 






572 


1 






822A 


3C29 


573 


data84t 


Id 


a, kvynd 


822C 


38 


574 




xch 


a,h 


82SD 


4E 


575 




Id 


a,Ch«« 




3FFD 


576 




«t 


a, den 


8238 




577 




Id 


a,Oi»r 


8231 


9% 


578 




b 


data86 






579 


t 






8232 
8232 




5S8 
581 












562 


1 
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CP/n 71X9-47 ASSCHBIXII V2.e 



P06C 7 



LOC OBJ 
ROn PQ8E NO. 



ease 292o 

eSS8 3CS3 

ea54 3912 

0298 AC 
eeS9 3902 



02SE 3Fa3 
08&0 09 

aefil 3a3C 

8863 31 
0264 C4 



02G7 BF 

esea le 

0269 3C21 



LINC 



983 



SOURCE STftTEHEMT 



989 My«bi neb 

986 f 

987 Id 



991 



994 
999 

396 
997 



999 
600 
601 
602 
603 



026C 2A 



607 



610 

611 
612 
613 
614 
619 
616 
617 
618 
619 



t«*tp 

0 



Ifte 
•t 

role 

«nd 

Hell 

Itf 

Id 
•t 



Id 

St 



h*e90 
hl«kMttol 
*« spuvk 
•0uml« 1 

zf 

kvy«b4 

•pUBl^O 



4.1 

h,Ch*4 

AfkMtbl 

A«thl 



a,kMtbK 
«,0ni 



I bay currmtly d«o 

I rww en«ract*r av« 
I MTV lev raouast 



k»y«b4i r*t 



ROM PAtS NO* 
0300 



12 



0302 40 

0303 08 

0304 00 



621 
622 
623 
624 
629 
626 
627 



t 

I kvyt reutir 
I 

kvyti wt 
I 

Id 



0306 08 



631 
632 



f 

k«yt0i inc 
nop 



h"30O 

*«k»ytb 
a«<h*0 



168 



CP/N VJCB^^l nSSEMBLER VS. 2 

PA^ a 



LOC 


OBJ t-INE 


mJRCE 


STATEMENT 


O307 


0E 


633 










80 


634 




b 


kmytl 








1 






0309 


83 


636 




b 


kmyt^ 






637 


1 








3CCB 


638 


kaytll 


Id 








639 


1 






030C aA 


640 












641 


t 










642 


f 










643 


1 










644 


tit 










645 


It 1 










646 


III 










647 


til 






ROM Pm£ NO. 18 










031S 




648 




org 


fi* 315 






649 


t 










6S8 


1 Ivdd 










691 


1 






Q31S 


10 


652 


laddt 


MOV 


b,« 






6S3 


1 






0316 


a? 


654 




tnt 




0317 


99 


655 




b 


laddOl 


0318 


oa 


656 




b 


laddOO 






657 


t 










658 
659 


t MCll 


cod* 




031S 


3804 


660 


t 

liKldOli 


*dd 


*,fi»t*4 


031B 


3FFD 


661 




St 




031D 




662 




Id 




031E 




663 




mt 


«v dch 


0320 


31 


664 




nch 




03S1 


3FFC 


665 




*t 


«,dcl 






666 


t 






0323 


33 


667 




idl 


«4»de 


0324 


31 


668 












669 


1 






032S 


32 


670 




Idh 


9de^ 


0326 


30 


671 




xch 








672 


1 






0327 


2fl 


673 




rmt 








674 


1 










675 


1 










676 


1 for vaeh Mgu«a«nt 






677 


1 






0328 


2920 


678 


IvddOOi 


Mcn 


hi, kasti 






679 


1 






032A 


EO 


680 




Id 




0328 


C2 


681 




Id 


h,C2 






682 


t 






0320 


4F 


683 




Id 




0320 


IF 


684 




xot* 


*,oh: 
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OBJ 


L.XNE 




SOURt 






609 


1 




032E 


OF 


686 




«t 






687 


1 






la 


688 




Ine 


0330 


4F 


689 




10 






690 


1 




0331 


IF 


691 




nor 


0332 


OF 


692 




St 






693 


1 




0333 


2920 


69# 




Kch 






693 


t 




0335 


?A 


696 




rvt 






697 


t 








698 


1 








699 


t 








700 


• tl 








701 


til 










Iff 





«,Ohl 

1 

««Ohl 
«,9hl 

hlfkMtbl 



ROM PAGE NO. 13 



0390 




703 


erg 


h>390 






70* 


1 








709 


1 flA«h rout in* 








706 


t 




03S0 


3C39 


707 


ri4shi Id 


a,ld«tHl 


0392 


3F39 


708 


St 


a, Idassl 


0394 


3C36 


709 


Id 


a«Id*t«2 


0336 


3F30 


710 


•t 


a^ldassO 


03S8 


3C37 


7tJ 


Id 


«*ldatll 


033A 


3F3B 


712 


•t 


a, Idasll 


03SC 


3C3a 


713 


Id 


a,ldatl2 


033E 


3F3e 


714 


•t * 


a, Idasie 






719 


1 




0360 


3C33 


716 


Id 


a«displM 


0362 


9C 


717 


tMt 


4.8 


0363 


09 


716 


b 


flashO 






719 


1 








. 720 


t Md flashing 








721 


1 




0364 


4F 


722 


Id 


a,Ch«f 


0365 


3F39 


723 


St 


a, tdassl 


0367 


3F3A 


724 


St 


a, Idas^ 






729 


1 




0369 


3C33 


726 


flsshOt Id 


SfdisplM 


036Q 


90 


727 


tsst 


4«l 


036C 


B2 


728 


b 


flashl 






729 


1 








730 


1 Isd flashing 








731 


t 




e36D 


4F 


732 


Id 


a,Ch*r 


0366 


3F3B 


733 


St 


4«ldasU 


0370 


3F3C 


734 


St 


a« IdaslO 






739 


t 


0372 


3C34 


736 


flasAli Id 


a,disolM 



t mma not flashing 



I Isd not flashing 
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CP/M PSSOnBLER Va.a 



PAGE 



to 



use 


08J 


LINE 








STATEfCNT 


0374 


SD 


737 






t«st 


a«l 


0373 


630C 


738 






b 


flas3e 






739 


t 








0377 


sc 


740 






tMt 


*,o 


0378 


8393 


741 






b 


rias20 






742 


t 












743 


1 












744 


t 


Indi 


eat or flaahing 






743 


1 








037A 


3C3& 


746 






Id 


a, Idatma 


037C 


3837 


747 






and 


a,SOlllb 


037E 


3P3& 


748 






St 


a, Idatna 






749 


1 








ROM PA6E NO. 14 










0380 


3C38 


730 






Id 


a, Idatia 


0382 


3837 


731 






and 


at cot lib 


0384 


3^38 


752 






St 


a, ldatl2 


iod 


















733 


1 








0386 


3C3A 


734 






Id 


Sf ldasai2 


0388 


3828 


733 






or 


a,eiOOOb 


0380 


3F3A 


736 






St 


aV ldasai2 






737 


1 








038C 


3C3C 


738 






Id 


a, ld«sl2 


0386 


3828 


739 






or 


a,£lOOab 


0390 


3F3C 


760 






St 


a, Idasia 


nod 


















761 


1 








039a 


2A 


762 






rwt 








763 


t 












764 


t 












765 


t 












766 


1 


Indicator • 


on* 






767 


t 








0393 


3C36 


768 


flamao 


1 Id 


a, Idatme 


0399 


3837 


769 






and 


a« ceil lb 


0397 


3F2S 


770 






St 


a, ldat»2 






T71 


t 








0399 


3C38 


772 






Id 


a«ldatl2 


0398 


3837 


773 






and 


a, can lb 


039D 


3r38 


774 






St 


a, Idatia 






773 


t 








039F 


3C30 


776 






Id 


a, ldasm2 


osni 


3837 


777 






and 


a,ceiXlb 


0303 


3P3A 


778 






St 


a, ldaBiB2 






779 


t 








03A9 


3C3C 


780 






Id 


a, ldasl2 


03A7 


3837 


781 






and 


a,£0111b 


03A9 


3F3C 


782 






St 


a, IdaslS 






783 


1 








03 AB 


2A 


784 






rmt 








783 


1 












786 


1 


indicator * 


off» 






787 


t 








03RC 


3C36 


788 


fl«s30i Id 


a« Idatoa 



f. indicator • o-f t» 
I Indicator * on» 



f indicator 'on' os 



I indicator 'off* o 
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CP/H TLCS-47 ASSenBLSR 

POSE 21 





UXNC 




TWHIwn? STATEMENT 




7i9 




or 


«,C1889» 


0389 31^36 






•« 


*, ld«t4£ 




781 


1 






9382 3C3a 


798 




Id 


«, ld«t}8 


03B4 3a£A 


793 




or 


«,«i8e8ii 


•386 3P3t 


794 




*t 


a, lamtXt 




793 


1 






9388 3C3A 


79ft 




Id 


a, ldowi8 


038A 


797 




or 


818090 


838C 3F3A 


791 




•t 


a, ldamA& 


eSBE 3C3C 


. 799 


1 


Id 


a, IdaolE 


tm PQQE NC 


LIS 








03CO 36Sft 


881 




or 


a, 818888 


9XZ 3F3C 


•98' 




•t 


av ld«sl2 


e3C4 


•83 
884 


t 







888 •nd 



A88EMBUV COHPUm, 8 PRDGRM SRP08(a> 
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CP/M VJCa-Ar ASSEMBLER Vfi. 3 



SYMBOL. 







0813 


• 


COnmAH 


0019 




OATA0S 






DATA03 












DATA0H 


0081 




DATAIH 


00 83 




DATAIL 


0082 




WW 1 w<an 


0ICIA7 
wo r 




DATA3L 


0006 




l/H 1 WW 1 






OCH 


00PE 


* 


I/loKM 


Woe 




DI8PH 


0031 






0O33 




FUA850 


0393 












0372 


* 




08 SB 




KE5T 






n&B 1 in 


004S 




KESTIL 


0044 






0049 




KEST3t. 


O0AB 


* 


ISC 3 1 *3n 


00AD 




K£3T51_ 


004C 




KEYO01 


VlV/ 






01 16 












0173 










KEY0S0 


014S 


♦ 




wise 






wdr? 




K&Twrl 






KEYS 


010O 




KEY8C 






l\CT 1 


V»3W 






O0CB 




LCI COT 






LBA8M1 


0039 




LBASnS 


003A 




LDATni 


0039 




LDATnS 


0036 


• 


LECOTL 


e0flD 


• 


LECOTH 


008E 




LEDDSl 


0319 


* 


LlOVF^l 


0600 


• 


LREMO 


OE0O 




LTABLE 


0000 


* 


QVER2H 


0071 


* 


OVERSL 


0070 


* 


OVERLl 


0010 


• 


PORITT 


000C 


• 


READN 


00S7 


« 


ft£ni>0 


0060 


* 


REKD3 


0063 


* 


REMD4 


0064 


* 


REmD7 


0067 


• 


RET^IA 


00&A 




RKce 


00S0 




RKCC0 


006C 


« 


RKCE3 


007F 




RKCE4 


00&B 


* 




006I> 


• 


RNM 


086C 




RURPCM 


00C9 




SERVRC 


000F 


• 


SmJSH 


0003 




SPUBK 


0023 




6PUV6H 


0000 




SPUV5L 


00O9 


« 


SPUB 


00C7 


« 


TIWR2H 


00PA 




TIWRHN 


00F6 


* 


TIWRHO 


001B 


<• 


TIWRMN 


00F7 


• 


TIKRm 


001A 


* 


VLFRB 


0009 


• 


VLFTB 


0008 




VLFXn 


0052 


• 


VLPXH 


0051 


• 


WAR pen 


00C3 




WRXTEH 


0026 
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PAK IS 



TABL£ 





COWtAL 


0014 




DATMl 


821 E 




DATA04 


02SA 




0ATA09 


O210 


« 


DATR0L 


0880 


• 


OATAIO 


0210 




DATA2H 


0085 


* 


DATA2L 


0084 


n 


DATA4H 


0089 


« 0ATA4L 


0088 




DCL 






sen 


0OFD 




0I6PXU 


0034 




DI8PL 


C^30 




FLjA830 


03AC 


• 


FLASH 


0398 




INCOTH 


0odc 




INCOTL 


008A 




KES70H 


0043 




KESTOL 


O04S 


# 


KE5T2H 


0047 




KEST2L 


0046 


# 


KEST4H 


004B 


* 


KEST4L 


084A 




KESTBH 


0081 


' f * 


KESTBL 


0020 




KCY003 


Zl3^ 




KEY004 


0136 




KEY007 


0168 




KEYOOa 


016A 




KEY021 


0191 




KEY022 


0176 




KSYNM 


O02A 




KEYDD 


Ofl^B 




KEYSB 


0SSO 




KBYSB4 


0S6C 




KfTVTA 


0303 


t 


KEYTl 


O30A 




LDASLl 


003B 


LDASL2 


003C 




ldatLi' 


0O37 




LDATL2 


0838 




LOXSP 


0B00 


» LECOTH 


ooaF 


• 


LEDO 


0319 




LEDO09 


8326 




L20VF2 


0D00 


• 


LMAIN 


O3E0 


* 


LVLFEX 


0C00 


• 


0VER2A 


0O72 


* 


OVERAl 


0012 


• 


OVERHl 


0811 




PARITY 


O0OB 




READC 


0028 


• 


REnoi 


0061 


* 


REM02 


0862 


• 


RENDS 


0069 


• 


.REHD6 


0066 




REMOH 


0069 


• 


REMOL 


0866 




IWCEl 


0071 




RKCE2 


0O76 




RKCE5 


0098 




RNH 


O06B 


* 


RURPCH 


00CA 


• 


RWRPCL 


OOC8 




SPUCP 


0024 




SPUFF 


0817 




5PUSL 


0002 


« 


5PUVim 


O004 




spuvun 


OOOl 


• 


SPW 


00FF 




TIMRSL 


oora 


• 


TinR2W 


OOFS 


• 


TIMW-N 


0OF4 


• 


TIMRLO 


0019 


* 


VLFC 


00OA 




VLFEC 


0016 


• 


vLin>i 


00O7 




VLFTL 


0806 


• 


VLFXL 


0090 


• 


UARPCL 


OOC4 


• 


WRITEN 


0029 









DEFINED 



167 USER SYMBOL CS) 
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CP/M TLCsAr' nSSSMBLER VS. 8 

PflBE 1 



use 


OBJ 


LINE 




SOURCE 


STATEMENT 








1 


1 — 
1 












3 


1 












1 












g 


1 






• 






6 


1 












7 


1 c 


owwwi coding tabl* 








5 


1 








Ron 


PAGE 


NOa 60 










eres 




a 




org 


h»f20 








tfll 


1 










01 


J J 




data 


h*01 


1 *00* r»ad at at us 




19 


f 9 




data 


h* 10 


t *01* indicator powar eont 




19 


t ^ 




data 


h» 10 


1 *02* indicator noda 




t A 
4^ 




data 


h' 10 


1 »e3» davica input control 


0F24 


la 


• m, 
13 




data 


M10 


1 •04* davica outout contro 




10 


lo 




data 


h*10 


1 'OS* pOMar ralay control 


0F36 


00 


1 # 




data 


h>e0 


t *06« elaar diaplay 


>1 


10 


19 




data 


h»10 


1 •07» daviea diaolay eontr 






19 


1 








ores 


10 


0A 
«£V 

s* 




data 


hM0 


1 •06* inm«T-t cfiaractar 




02 




data 


h>02 


1 *09* raad daviea data 




20 


iSK 




data 


h*20 


1 *0a* display charactar at 














0F 






data 


h»0f 


1 *0b* conditional poll 


00 






data 


h»0O 


1 blank 


9FSD 


00 


' 2S 




data 


h«80 


t blank 




00 


26 




data 


h*00 


1 blank 




00 


27 




data 


h*O0 


1 blank 






2B 


t 










00 


29 




data 


h*00 


1 blank 


00 


30 




data 


h*0O 


t blank 


9F32 


00 


31 




data 


h*00 


t blank 




00 


32 




data 


h*00 


1 blank . 


0P34 


00 


33 




data 


11*00 


1 blank 


0F39 


00 


34 




data 


h»00 


1 blank 


0F36 


00 


3S 




data 


h>00 


1 blank 


0F37 


00 


36 




data 


h*00 


1 blank 






37 


t • 








0F3S 


00 


36 




data 


h*00 


t blank 




00 


39 




data 


h*09 


t blank 


dP3A 


00 


40 




data 


h*0a 


1 blank 


BFSB 


00 


41 




data 


h*00 


1 blank 


0P3C 


00 


42 




data 


h«00 


1 blank 


eF31> 


00 


43 




data 


h*0O 


1 blank 




00 


44 




data 


h»O0 


1 blank 




20 


49 




data 


h*20 


t eomniand an pans ion 






46 


1 










47 


1 












46 


1 m 


»eii ceding 










49 


1 
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CP/n TUC8*47 ASSEMBLER V&2 

LOC OBJ LINE SOURCE STPTEKEMT 

eF4e 



0F4« FF 
«F4l FF 
©FAC FF 
0F43 FF 
eF44 FF 
BF4S FF 
»?46 FF 
«F47 FF 

eF4A FF 
aF4g FF 
0F4fl FF 
0F4B FF 
0F4C FF 
eF41) FF 
0F4E FF 
©F4F FF 



0F5O FF 
0F31 FF 
8F32 FF 
0F53 FF 
0F^ FF 
aF33 FF 
0F36 FF 
CF37 FF 

0F3a FF 
©FS9 FF 
OFSft FF 
©R5B FF 
BFSC FF 
OFSD FF 
0F3E FF 
WTSF FF 



CF60 FF 
OF&l FF 
•aF62 FF 
eF63 FF 
0F64 FF 
0F63 FF 
0F6& FF 



99 


org 


h«f49 


31 1 






92 1 


f49-f4f 




S3 1 






94 t 






35 1 


f49 -r6f -> 


h*ff 


36 1 






37 


data 


h^tr 


se 


data 


h» ff 


59 


data 


h*ff 


69 


data 


h* ff 


61 


data 


h» ff 


62 


data 


h» ff 


63 


oax« 


h* ff 


64 


data 


n*ff 


65 t 






66 


data 


h»ff 


67 


data 


h»ff 


68 


data 


h*ff 


69 


data 


h*ff 


79 


data 


ti» ff 


71 


data- 


b» ff 


72 


data 


h» ff 


73 


data 


h« ff 


74 t 






73 1 


fS9-fSf 




76 1 






77 


data 


h»ff 


78 


data 


h»ff 


79 


data 


h»ff 


89 


data 


h» ff 


81 


data 


h» ff 


82 


data 


h» ff 


83 


data 


h»ff 


84 


data 


h»ff 


85 1 
86 


data 


h»ff 


87 


data 


h»ff 


88 


data 


h»ff 


89 


data 


h'ff 


99 


data 


h»ff 


91 


data 


h»ff 


92 


data 


h»ff 


93 


data 


h»ff 


94 1 






93 1 


f69-fSf 




96 1 






97 


data 


h»ff 


98 


data 


h» ff 


99 


data 


h»ff 


199 


data 


h» ff 


191 


data 


h'ff 


192 


data 


h» ff 


193 


data 


h"ff 



' blank* 
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CP/n TLCS^T OSSEHBLEil V2.S 



LOC OBJ LtNC SOURCE BTRTEMENT 



• 


IV^ 

f on 


1 




h* ff 




0F60 FF 


IvD 






h' ff 




9F69 FF 


%Q7 




Om%m 


h* f ^ 




0FGA FF 


IM 






n* FT 




OF6B FF 


199 






n Tr 




0P6C FF 


iiO 






n' TT 




0F6D FF 


111 






Tr 




0F6E FF 


11& 






Kt 

n T • 




«^6P FF 


113 
114 
119 
116 


t 
1 
1 


f7»-f7f 






0F7O C8 








h*eO 


1 0 


aF71 F3 


lis 




data 


h»f9 


1 1 


0F72 04 


119 




data 


h*a4 


1 2 


eF73 M 


120 




data 


h«M 


1 3 


•F74 99 
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data 


h»99 


1 4 


«FTa 92 


122 




data 


h«98 


t s 


eF76 6e 


123 




data 


h*a8 




0F77 D8 


124 




data 


h'da 


1 7 




189 


.1 








9F76 M 


12ft 


data 


h*60 


1 a 


QFT9 90 


187 




data 


h>90 


1 9 


0F7A FF 


12S 




data 


h'ff 


1 blank 


9F7B C9 


189 




data 


h»c9 


1 1& 


•F7C FF 


130 




data 


h»ff 


1 blank 


•F70 87 


131 




data 


h»b7 


1 m 


•FTE FF 


138 




data 


h» ff 


1 blank 


W7F FF 


133 
134 
139 
136 


t 
t 
f 


data 
fM-fOf 


h'ff 


t blank 



ROn PAQE NO, 68 



OFBO 


FF 


137 


data 


h« ff 


1 blank 


OFBl 


aa 


138 


data 


n«aa 


t A 


OFSS 


83 


139 


data 


h*a3 


1 b 


eFa3 




148 


data 


h*c6 


1 C 


0Fa4 


Al 


141 


data 


h»al 


1 d 


OFBO 


66 


148 


data 


h*a6 


1 E 


OF66 


BE 


143 


data 


h*aa 


1 F 


0FS7 


88 


144 
145 1 


data 


h*a2 


1 6 


opaa 


89 


146 


data 


h«a9 


1 H 


OFa9 


CP 


147 


data 


h»ef 


1 X 


OFBA 


CI 


148 


data 


h»«l 


t J 


eF8B 


FF 


149 


data 


h» ff 


1 blank 


OFOC 


C7 


ISO 


data 


h*e7 


1 1. 


OFOD 


FF 


ISl 


data 


h»ff 


1 blank 


OFBE 


FF 


IX 


data 


h«ff 


1 blank 


OFaF 


CO 


133 


data 


h*cO 


1 0 



104 I 

139 I f90-f9f 
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PASE 4' 



LOG 


OBJ 


LINE 




SOURCE 


STOTHMEMT 








19& 


1 








dP90 


SC 


157 




data 


h«8c 


1 P 




FF 


196 




data 


h» ft 


1 blank 




ftp 


199 




data 


h"af 


1 r 


CF93 


92 


160 




data 


h»92 


V 8 




FF 


161 




data 


ff 


\ blank 


0F93 


CI 


162 




data 


h»cX 


r u 


8F96 


FF 


163 




data 


h» ft 


1 blank 




PP 


164 




data 


h»f^ 


1 blank 






169 


1 








0F98 


FF 


166 




data 


h»ff 


\ blank 


CF99 


FF 


167 




data 


h» ft 


\ blank 




FF 


168 




data 




\ blank 




FF 


169 




data 


h» ff 


1 blank 


CF9C 


FF 


170 




data 


h* ff 


1 blank 




PF 


171 




data 


h* ff 


1 blank 


OF9E 


PP 


172 




data 


h»ff 


; blank 




BP 


173 




data 


h'bf 


( blank 






174 


1 












179 


1 


fa0-faf 










176 


1 










FF 


177 




data 


n*ff 


\ blank 




68 


176 




data 


h*e8 


1 A 




B3 


179 




data 


h*63 


\ b 


eFA3 


C6 


180 




data 


h'cG 


\ c 


0FA4 


01 


181 




data 


h*al 


; d 


epos 


B6 


162 




data 


h*6& 


1 E 




8E 


163 




data 


n*em 


f P 


0FO7 


68 


184 




data 


h*d2 


r B 






18S 


1 








OFAB 


69 


186 




data 


h*89 


1 H 


OFA9 


CP 


187 




data 


h»cf 


t I . 


OTQO 


El 


186 




data 


h*al 


[ J 


0FPB 


PP 


189 




data 


h» 


\ blank 


0FAC 


C7 


190 




data 


h»e7 


1 i- 




FF 


191 




data 


h» ff 


\ blank 




PP 


192 




data 


h»ff 


1 blank 




ca 


193 




data 


h*c0 


\ 0 






194 


t 












19S 


t 


«i0-fbf 










196 


1 








0F6O 


6C 


197 




data 


h*ec 


\ P 


OFBt 


PP 


196 




data 


h» ff 


r blank 


«FBa 


$^ 


199 




data 


h»af 


1 r 


OFB3 


92 


200 




data 


h»92 


( s 


ePB4 


PP 


201 




data 


h»ff 


1 blank 


IBP 63 


CI 


202 




data 


n»el 


t blank 


0FB6 


FF 


203 




data 


h'ff 


1 blank 


BFB7 


PP 


204 




data 


h* ff 


r blank 






203 


1 








dPBd 


PP 


206 




data 


h» ff 


( blank 


0FB9 


FF 


207 




data 


h* ff 


\ blank 




FF 


208 




data 


h» ff 


1 blank 


OFBB 


FF 


209 




data 


h« ff 


\ blank 


0FBC 


PP 


210 




data 


h»ff 


\ blank 
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LXNC 




fill 


0FBE FP 




WFdF rr 






1 








iCAS f * 




«17 1 




ROM PAGE 


fi3 


0PC8 


816 




S19 1 


9FC0 ^ 


SS9 


0FCI FF 


231 
SSBC 


9PC2 FF 
eFC3 FT 


&23 


9rC4 13 


E24 


0FCS IX 


225 


•PCS FT 


226 


0rC7 Ifi 


227 


0PCa FT 


226 


0FC9 FF 


22S 


0FCA FF 


236 


OFCB FF 


231 


•FCC FF 


232 


QFCO la 


233 


OFCC FF 


234 


•FCF 17 


23S 




236 1 


OFM FF 


237 


aF9l 38 


236 


9FM 34 


239 


0F])3 !• 


246 


OFD4 32 


241 


aFD5 14 


242 


0FD6 36 


243 


•FD7 FF 


244 


OFDe 31 


249 


eFDV 39 


246 


0FDQ 3S 


247 


9F9B FF 


246 


OFDC 33 


249 


0FDD 30 


296 


OFDC 37 


231 


•FOF 19 


292 




233 1 




234 % 



SOURCE STATEMENT 

data h» ft 
data h'ff 
data h'ff 



T awo t a control aata 



NQ.63 



aFE7 37 



239 

236 I 

237 M 
«36 I 
299 



erg n* f »7 
koyaean data 

data rt< 37 



I blank 
I blank 
I blank 





h* f e9 






data 


tt*ff 






data 


h» f f 






data 


H» rf 






data 


h» ff 






data 


h*l3 


1 


on / < 


data 


h»ll 


t 


•vant 


data 


h»rf 






data 


h« 16 


1 




data 


h*ff 






data 


h*ff 






data 


H*tf 






data 


h» ft 






data 


h»ff 






data 


h' 12 


1 


auth 


data 


h» tf 






data 


n»i7 


1 


Mfltf 


data 


b»ff 






data 


n*36 


1 


6 


data 


11*34 


1 


4 


data 


A* 16 


1 




data 


h*32 


1 


2 


data 


h»14 


1 




data 


h*36 


1 


6 


data 


n*ff 






data 


h'31 


% 


1 


data 


h«39 


1 


9 


data 


h*33 


t 


9 


data 


h*ff 






data 


h*33 


1 


3 


data 


K*3a 


t 


• 


data 


h»37 


1 


7 


data 


H>19 


t 


•can 



I •7' 
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UOC OBJ l^lfS. SOURCE STATEMENT 



BFES 


eo 


260 


data 


h*00 


1 






09 


261 


data 


h* eo 


t 




0FEA 


09 


^ 


' data 


h«00 


t 


no u«a 


OFEB 


32 


263 


data 


h«32 


1 


•2» 




0O 


264 


data 


h«00 


t 


no uM 


0FED 


34 


263 


data 


h»34 


1 


»4» 


ePEE 


13 


266 


data 


h« S3 


1 


•on/off* 


«FEF 


00 


267 


data 


h*0O 


1 


T>0 UM 


0Fre 


14 


266 


data 


h» 14 


1 






IS 


269 


data 


h» 13 


1 


pc/fc »CJ 




IS 


270 


data 


h» 16 


t 




CFF3 


36 


271 


data 


n*36 


1 


*6» 


0PF4 


17 


272 


data 


h* 17 


t 


«/»»nd 




00 


273 


data 


h«O0 


f 


-no UM 


erF6 


00 


274 


data 


h«00 


1 


no UM 


eFF7 


12 


275 


data 


h» 12 


t 


a/auth 


«PF8 


10 


276 


data 


h»10 


1 




0FP9 


11 


277 


data 


h»lX 


1 


a/wwnt 


0FFA 


39 


278 


data 


M33 


1 




0FFB 


33 


279 


data 


h*33 


1 


•3* 




30 


260 


data 


h*30 


t 


•o» 




39 


261 


data 


h» 39 


1 


•9' 


0FFE 


3S 


262 


data 


11*38 


1 


»8» 


0FFF 


31 


263 
264 1 
263 1 
266 


data 
«nd 


31 


f 


»1» 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR (B> 
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CP/N TLC8-47 ABSEPftlXR 



7 

SYMBOL TABLE 



OCFINEO • USSR SVKSOL<t> 
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CP/n 'n.CS-47 R8SEMBLER V2. 2 



LOC OBJ 



UXNE 



I I- 

e t 

3 I 

4 I 

5 t 
B I 

7 I 

8 t 

9 r 



PA8£ 

SOURCE STPTEMEHT 



7. I98X. 



Idisp* AM 



VI. e 



fTnp4h740a) 

display rou«ln« 



•list 



382 I 
303 t 



nm PAGE NO. 44 







304 
393 




org ti'b00 






306 


t 
1 


intwrrupts mabl* 






307 


f 




0B09 


3F38 


308 




mt a« dlsp« 


QBOS 


44 


309 




Id a, £01006 


QB03 


13 


310 




xch mir 




3GGF 


311 




•ieir 11,10111] 






312 


t 








313 


1 








314 


t 








313 


f 


push raglstvr 






316 


1 








317 


t 




0Ba£ 


&93a 


318 




MCh hl,dl«pl 






319 


t 








380 


1 


count up lad eountwr 






331 


t 




0B0a 


3CaD 


3S2 




Id A, iMOtl 




06 


3S3 




ine 4 


esea 


3F80 


384 




mt «, Ivcotl 


0B0D 


D0 


3SS 
386 


1 


cmpr a» Ch' 0 


0B0E 


B3 


387 




b dl»pl0 






328 


t 




0BeF 


3C8E 


389 




* Id AtlVCOtM 


0Btl 


08 


330 






0Bie 


3F6E « 


331 




St iMotn 






338 


1 




0B14 


D0 


333 




cmpr A, Ch*0 


0B19 


B3 


334 
339 


1 


b dl«pI0 
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CP/N TLCS-47 aSSEIISLSli VS. 8 



LXK OBJ 






80UBCE 




9Bt6 3Cfir. 


336 




Itf 


a, laeoth 


BBIB 0ft 


33/ 




4 


a 


BBIS 


338 






a« lacotH 




339 


t 






eeiB DO 


340 






a« Ch*0 


QBIC B3 


341 




b 


diaplO 




348 


1 








343 


1 








344 


1 


eeuntar ovi 


wr flom 




349 


1 








3^ 


1 






081D 


347 




Itf 


a« Ch'r 


OB IE 3F8P 


348 




mt 


a« lacoth 


0B20 43 


349 




Itf 


4,Ch*3 


0B2i 3FBE 


390 




•t 


a« lacotM 


eB83 40 


391 




Id 


atCh*e 


0824 aroD 


388 
393 




»t 


a, laeotl 


0B8fi 3d33 


394 


f 


Id 


a« diaplM 


oBaa 


399 








OBSS SE 


396 




tmmt 




0889 


397 




b 


diapie 




388 


1 






eB2A 3838 


399 
360 




and 


a* £101 lb 


OBSC 3r33 


361 


1 


«« 


a«diapl«» 


OBSC B3 


368 




b 


diaolO 




363 


t 






OSeF 3824 


364 


dlaplSi or 


a«£0100b 


0831 3F33 


369 
366 




•t 


a«displM 

• 




367 


t 
1 








368 


t 


lad "on" 






369 


1 








37B 


1 






OB33 ?r?? 


371 


dimplOt Id 


a« dlaplM 


OB39 SE 


378 




tMt 


«,8 


0836 ftBS3 


373 




b 


dlaDll 




374 


t 








379 


t 








376 


1 


rval paT*t 






377 


1 








378 


t 








379 


1 








380 


t 


lad *on* 






381 


t 






0838 ^ 


388 




tMt 


*»3 


0839 684P 


383 




b 


dlapl3 




384 


t 








389 


1 


wad *cm* 






386 


i 






0B3B 3837 


387 




and 


a,seillb 


083D 3P33 


388 




at 


a^dlaplw 




389 




Id 


a, Idatal 



I invart flag 



t •0»->M* 



I imaganaly part 



I lad 'on* 
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CP/n TLCS-47 nS8EMBL£R VS. 3 





OBJ 


LINE 




SOURCE 




ROM 1 


>Aae 140.49 • 








0B41 


3AAX 


390 




out 


a«%op01 


0843 


3C?6 


391 




Id 


4, Xdatci2 


0B4S 


3AA2 


332 




out 


a«%op02 


0B47 




393 




elr 


«6p0&tl 


eB4d 


38S6 


394 




BVt 


«op05,2 






399 


f 






OBAB 


392S 


396 






Bpuvsl, 2 






397 


t 






0B4D 


6B89 


398 




b 


dispiO 








1 










400 


1 


Imd •on» 








401 


1 






0B4F 




40S 


displ3i or 


*,C1000b 


0B91 








St 


a, dlaplw 


0BS3 






t 


Id 


a, Idatll 


eBSS 


MiflX 






out 


«,%op0t 


0857 




AO? 




Id 


a, Idatia 


0BS9 




408 




out 


a,%op02 


0B9B 


3816 






s»t 


«op06, 1 


0B5D 


3B6& 


410 




elr 


«op06*2 






411 


t 








6B89 


41S 




b 


dlsplO 






413 


1 










414 


1 










419 


I 


litaginaly part 






416 


1 










417 


t 










418 


1 


Umy sc4n rvady 






419 


1 






0B61 


39&S 


420 




%mt 


spuvsl,2 






421 


1 






0B63 


3F 


422 


displla tMt 


a,3 


0B64 


B9 


423 




b 


di»p24 






424 


t 










429 


1 


Md *on> 








426 


1 






0B&S 


3837 


427 




and 


a,C0111b 


0867 


3F33 


428 




•t 


a^diftplw 






429 


1 






0869 


3C39 


430 




Id 


a, ld«Ml 


0B6B 


3AA1 


431 




out 


a,»op01 


0B6D 


3C3ft 


432 




Id 


a,ldaB«2 


0B6P 


3AAa 


433 




out 


a, )(op0fi 






434 


1 






0B71 


3626 


439 




m«t 


7Cop06,S 


0B73 


3BS& 


436 




elr 


«op06« 1 






437 


t 






0B7S 


3929 


438 




•vt 


spuvsl,2 






439 


1 






0877 


6Bd9 


440 




b 


dlBpl0 






441 


1 










442 


1 


l»d *on* 





I *k*y«can roady* o 



I kay sMn rvady 
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LOC OBJ 


LINE 


SOURCE 






443 


1 






•979 382ft 


444 


dittpl4t 


or 


•« 81 888b 


eBTB 3F33 


449 




•t 


4,dlSPlM 


aD7D 3C3» 


448 

4^7 


t 


Id 


A| IdMll 


9BTf 3nAt 


448 




out 


a,«opei 


RON POee NO. 44 • 








ZBBi 3C3C 


449 




Id 


«, idAsia 


eBsa 3Aoe 


498 




<HAt 


A, %epOS 




491 


1 






0689 3818 


492 




Mt 


Kep86.1 


0B87 3868 


493 




elr 


1lop06«2 




494 


1 








499 


f 








498 


1 rdCii 


m 






497 


1 








498 


1 






0889 S930 


499 


dl»pi9t 


MCh 


hlvdlmpl 


8088 47 


468 

461 


t 


Id 


a,8h«7 




482 


1 






8880 3fiAF 


463 




dielr 


11, 101111b 


eB8e xxc 


464 
469 


t 


id 


•,dirb 


8898 13 


466 




■ett 


*,dlr 


8891 3C38 


467 




Id 


««dl»p* 


8893 88 


468 

469 


• 


r«ti 






478 


1 








471 




•nd 
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CP/n TUCS-AT ASSEMBLER V2« 8 

POSE 9 



SYMBOL ram^ 



* ^wniiMMv 




• 


COHMAH 


OOIS 


4^ 


COMKAL 


0014 


• 


OATAOH 


0081 


♦ DHTHW. 




• 


DATAIH 


0083 




OflTAlL 


008S 




DATASH 


ooas 




Wot 


• 


DATA3H 


0087 




I)ATA3L 


0086 




DATA4H 


oods 


♦ DNTM^L 


OOSfi 


• 


DATftCT 






DCH 


OOFE 


* 


DO. 


OOFC 


* DCH 






DXSPA 


OO^S 




0I8PH 


0031 




DISPIO 


0B89 


• OISPIW 






DI8PL 


OO30 










DX8PL1 


06G3 


DZSPLS 


0B3F 




DISPL3 


10 17^^ 










DZ8PLU 


0033 






• 


FLA^ 


Www 




XNCOTH 


008C 


* 


iNCon. 


0O8A 


* XNCom 


008B 




KEST 






KESTOH 


0043 


• 


KESTtt. 


0043 


m iflJ 13 T t U 

w KEsTlH 




* 


KE3T1L 


O044 




KE5TSH 


0047 


• 


KESTSL 


0O46 


* KEST3H 




• 


KEST3L 


004d 


* 


KEST4H 


0046 


• 


KE5T4L 


004A 


# KESTSH 


eSAO 




KE3T5L 


004C 


* 


KESTBH 


0021 


* 


KESTBL 


0020 


« KEYND 




« 


KEYNN 


002A 


* 


KEYOO 


eo2B 


• 


KEYON 


002C 


* KEYS 




• 


KEYSB 


02S0 


• 


KEYSC 


OOOE 


• 


k£YT 


0300 


♦ KEYT8 


eocB 


• 


LCICOT 


OOOD 




LZTASLl 


0O3B 




LDASL2 


003C 


UDASMl- 


0039 




LDAsna 


003A 




LMTUl 


eo37 




LDATL2 


eo3s 


LDOTMl 


eo3S 






003& 




LECOTH 


oesF 




UECOTU 


008D 


LECOTW 


008E 




LEDD 


0310 


• 


LXOVFl 


0600 


• 


LXOVFE 


ODOO 


« UfAXN 


esEO 


* LREMO 


OEOO 


• 


LVLFEX 


eceo 


* 


0VER2A 


0072 


* OVER^ 


007t 


* 


0VER2L 


0070 


* 


OVERAl 


0012 


• 


OVERHl 


OOll 


* OVERLl 


ooto 


• 


PPRITT 


OOOC 


• 


PARITY 


OOOB 


* 


READC 


eo28 


• RSAON 


eoer 


* 


I^HDO 


0060 


• 


REMOl 


0061 


• 


REnOS 


00&2 


* REHD3 


eo63 


• 


REMD4 


0O&4 


• 


REMOS 


0069 


• 


REHO& 


00&6 


# REMD7 


e067 




REnofl 


006A 




REIKM 


0069 


* 


REHOL 


0068 


* RKCE 


oose 


* 


RNH 


eosB 


• 


RNL • • 


0060 






006C 


• RURPCH 


OOCA 




RWRPO. 


00C8 


• 


RURPCn 


00C9 


«- 


SERVRC 


OOOF 


* SPUCP 


0084' 


* 


SPUSH 


0003 




8PUSK 


OOS3 


♦ SPUSL 


ooes 


• SPUVDM 


0004 


» 


SPIA^ 


oooe 




5PUV8L 


ro03 




spuvun 


eool 


♦ 8PU 


OOFF 


♦ 8Pue 


OOC7 




TABLE 


oooo 


• 


TIMR2H 


OOFA 


* TIMRSL 


OOF6 




OOFS 




TimRHN 


00F6 


* 


TIMRHD 


OOIB 


* TXNRLN 


eoF4 




TIMRLO 


OOIS 




TxnRm 


OOFS 




TXNRmi 


001 A 


• VLFC 


OOOA 




\JtFSC 


boi6 


» 


VLFRB 


0009 


* 


VLFTB 


0008 


» VLFTH 


0007 




VLTn. 


000& 


* 


VLFXA " 


0OS8 


* 


VLFXH 


eo9i 


• VLFXL 


ooso 


* 


uan>CL 


O0C4 


• 


UARPCM 


OOC3 




URXTEHr 


002& 



• WRITEN ooas 



DEFINED 



137 USER 5YI<®0L(S> 
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IBS 



CP/M TUC8-47 ASnMBLER va.8 



LOC OBJ 



UZNS 

I 

9 

9 
ft 

7 

9 



SOURCE STOTEKefT 



7. 19d3. 



lt«ttl«.«M VI. 0 

tabX* 



CTTtP47^P> 
rout in* 



•list 



ROM PAae NO* • 



8890 63Ea 



80O8 6088 



n 

38 I 

31 

38 I 
33 
3% 

39 t 
34 
37 I 
38 
39 I 
48 
♦1 I 

^ • 



r«ti 
nop 

b 

to 

b 

b 



h*088 
iMin 

Ivlfm 



liov^l 
lievfS 
IdiBp 



ASSEMBLY COMPUETC, 



8 PROdRfiH ERROR (S> 
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CP/H ASSEMBLER VS. S 



pftSE a 



SYMBOL TABLE 

u>X8P eera lxovfi 0600 Lxovra 0000 lmazn 03£0 

UtEMO 0EO0 LVtreX 0C00 

DEFXI^ 6 USER SYMBOL CS> 
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cp/n Tucs-47 assEKBLER v&a 



LOG 08J LXNC SOURCE STATEMENT 



X , 

S I 7,l9fl3. 

3 I llovf2.«M V1.0 

4 I (TnP4749P> 

5 » 

6 I rwaot* con* routin* 

y I 
I 



» I— 

•nolist 
•list 



ROM PABE N0.S8 



269 org h* c 

271 t 

272 t 

273 I pKiSft r«ot«t*r 
£74 t 

B75 I 

ODOO 3F7e 276 wt 



277 Id A,C8ieSb 

dO03 13 £78 KCft «,«ir 

eD04 366P 279 vlelr il, 191111b 

0D06 2970 260 uCh hX,ovvr21 

esi It 

262 II tiMTS step 
2B3 11 

0086 40 264 Id A,C0 

0DO9 3A8I> 269 out «,«opld 

286 lllltltttlltlllllllltlintlMUIIItlll llimi Ml 
£67 llttltlltlltlltlllMllllllltlltllttllMIIIIIIIII 
£66 I 

269 11 chock Nl routino * 
290 I 

0OOB XGB £91 Id mh 

ODOO 01 298 empr 

OOOE 6D43 293 0 rmlOO | Nl was not *1* 

894 It 

299 II Nl«l 
296 It 

ODIO 3BO0 297 tootp ItOO, 1 | cnock port for roiROto 

001£ AP 296 b r«ai2e0 | port m«» M* , it ms not 



•tart bit 



£99 I 

300 II It ««•• stavH bit 

301 I 
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CP/W TLXS-47 ftSSEWBLER VE. a 



LOC OBJ 

0013 48 

0014 3F6B 



e0l6 3B96 

0Dia 4F 

0019 3FrA 
0D1B 40 
0D1C 3FF9 
0D1£ 47 
eoiF 3FFa 

0021 4a 

0022 SAAO 



0084 8970 

0088 47 
0087 3&AF 

0089 13 
0O8n 3C78 

0D8C 3D46 
0O8E 8B 



0O8F 39F0 
0031 B3 

0D38 A4 



0D33 3B06 

0035 4F 

0036 3FFA 
003a 43 
0039 3FF9 
0O3B 4E 
003C 3FFa 

0OK 4a 
0O3F 3AaD 



LINE 

308 

303 

304 

305 

306 

307 

308 

309 

310 

311 

318 

313 

314 

319 

316 

317 

3 IB 

319 

380 

381 

388 

383 

384 



387 
38B 



SOURCE STftTEffENT 
Id *»«8 

••ttlng tXmmrZ 

nmt <op06,O 

Id ^tH*f 

St Avtlarah 

Id *,«h*d 

St «,ti«r2ii 

Id ••«7 

St A,tlvr81 



t N8*«8 



11 
tl 



tl 



331 I 
338 

333 I 

334 1 

333 rMi210t 

336 

337 

33a 

339 

340 

341 

348 II 

343 

344 

343 tl 



Id 




out 


«,«opld 


rsrtum 


raut In* 




hltOvvrSl 


Id 


a,C0111b 


dielr 


11, lOllllb 




«, mtr 


Id 


ov«r8a 


elr 


»op06«0 


r«tl 




tMtp 


spuvsn, 3 


b 


rM810 


b 


rs«300 


%mt 


%Op0B«O 


Id 




•t 


tlsr^ 


Id 




St 


a, tlin^Sm 


Id 




mt 


*,tinr81 


Id 




out. 


««»opid 



ROM PAIS NO. 53 * 

0D41 6084 346 b 

347 itMlltf tlMtimtltllll 

346 Mtiititif iiuintiiini 

349 tlltttlllMlllMIMttin 

350 t 

351 t 

332 t Nl w«» rtot • 1» 

353 I 



I tinvrS stant 



I jump to rwtui^ 
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CP/M TLCS-47 RSSEMBUER V&S 

PABE 



LOC OBJ 


LINC 


SOURCE STATEMENT 


eD43 3CSD 


334 


rvwlOOi 


lo 




QDAS Da 


399 






a«CO 


eD4& ee 


3S6 






xf. 


0D47 92 


3S7 




b 


rwil 10 


0i>4a aa 


358 


r«lTOOt 


b 


r«100B 




339 


tl 








360 


t 






0D^9 40 


361 


r«ail20i 


Id 




aD4A 3F6B 


362 




■t 




eo4c 3Fac 


363 




«t 


4t m0 


0D4C 3FB0 


364 




*t 


ml 




363 


1 












b 


rM300 




367 


tit 








368 


Itl 








369 


ttl 






90S& 39BO 


370 


rwMllOi 






eD54 89 


371 




b 


rvmlSO 




372 


1 








373 


t 




cr««t rwit 




374 


1 






QDS9 3979 


379 




Clr 






376 


t 






0D57 3992 


377 




elr 


•pusl • 1 


> off 












378 


t 






0DS9 aoa* 


379 




b 


r««i300 




360 


1 








381 




•no 





I PI WAS net * 1* 

I ihmy currently d«prr»«ft«d 
I rvtum 



AS6E>I81.V COHPUSTE, ' O PftOGROn ERROR <S} 
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CP/H TLC8-47 ASSEMBLER V2« 8 



t COMMAD 






0O1S 


» DCH 


80FE 




00FC 


». f%TBOU 

DXBrn 


0031 


» DX8PXU 


0034 


» XNCorm 


oesB 


• iNCon. 


0039 


» KEsreH 


0^3 


♦ KE8T0L. 


0088 


» KEsraH 




• KEBTSL 


0086 


» REBT4H 




* KEST4U 


oesA 


» KEYNO 




• KEYNN 


O0SD 


» KEYS 




« KEY86 


0830 


» UCXCOT 


0O0D 


• UDOT1.1 


O037 


» LDATK2 


eo36 


# LOISP 


OBO0 


• LECOTM 


0030 


• LXOVPl 


OG00 


* LVLFEX 


0C00 


OVEReft 


0078 


* QVERfll 


0018 


* OVERHl 


0011 


• PARITY 


000B 


REiOOO 


0i>4a 




0O49 


R£n200 


0O8F 


« REMD8 


0060 


* REMOl 


0061 


• REMO^ 


O0&4 


» REnos 


0063 


* REM3ft 
RNH 


006A 


• rehoh 


eo69 


00SB 


RNL 


006D 


« RURPCL 


0eca 


* m^RPOl 


OOC9 


• 8PUSH 


0003 


* spysK 


ooso 


8PUV8H 


0000 


• SPUVSt. 


ooos 


* 8PUB 


00C7 


* TABLE 


0000 


rtmmn 


00F9 


« TXMRHN 


O0F6 


» TIHRLO 


0019 


» TXMRMN 


OOFS 


♦ VDATflL 


0017 


* VLFC 


OOOA 


• VLF7B 


ooaa 


♦ VLFTH 


0007 


* VLFICH 


0031 


• VLFXU 


0050 



Vable 

• Dm 

• DX8PL 

* XNCOTM 

* KESTIH 

• KEST3H 
« KESTBH 
» KCYQD 

• KEY6C 

* LmTL2 

* LECOTH 

• LMAIN 

• 0VER8H 

* OVERLl 
REM1O0 
REI1810 

* fsnos 



OOXA 
0OPD 
0030 
0O3A 



0089 
0041 



eooE 

0038 
O03E 
03Ee 
0071 

0010 

01M3 
0D33 
0068 



* REMOL 
RNM 

# SERVRC 
SPU6L 

* SPuvun 

TXMRSH 

* TXMRHO 
« TXMRRO 
« VLFEC 

• VLFTL 

• UARPCL 



0068 
0O6C 



0001 



eoiB 

OOLA 
00X6 



• OATACT 

• DXSPA 

• OISPLW 

• KE5T 

• KESTIL 

• KEST3L 

• KE5T6L 

• KEYON 

• KEYTB 

• LDATMl 

• UECOTL 

• LREMO 
0VER8L 

• PARITT 
REM1X0 



O0C4 



• REMD3 

• REM07 

• RKCE 

» RURPCH 

• SPUCP ' 
» GPUVDtt 

• 3PW 
TIHRSL 

• TIMRLN 

• VDATAH 

• VLFRB 

• VLFXA 

• UARPCm 



0038 
0033 
0043 
0084 
0088 
0040 



O03C 
OEOO 
0070 
O0OC 
0038 
0D84 
00&3 
0067 
0030 
OOCA 
008X 



OOTB 
00F4 
0016 



I^XNEO 116 USER SYMBOL (8) 
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\000?> 
<000l > 

<oooe> 

<000A> 

<oooc: 

<0OOB> 

<000t ' 
<00t)t'' 



f 0007* 



R1 
R2 
R3 
R4 

R& 



3 
4 
3 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
23 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 

42 

43 COyMT_P 
44 
45 

*6 

47 

48 
49 



3042 Drop Rroc^yjor n«in Poutln« 



C«n«r*l 
Gto«r»| 
Ccn«ral 
Cencl >I 
Ccn«r«l 
Counter 



UfftriQ P*9ist«r - •>-•->>>>*>>>>>>>> 

Rigtstftr — Conv«rt«r 

Rtgi9t«r — Ur«4 in drop pell ft*p 

Regiftttr — Converter 

Register — Converter , Soft counter 

P.egt»ter .. RF c»blc switch < Store cabl* num. 

for count 0-» CMD 



,R7 


— Interrupt routine r*»rt a^drefs 








: <<<<<<< 


C<<<'. Port 


' > ' V ? > > > V 


^/>^ 






;P1 


<4> i:3> <2> <!.. '0^ $ubrc-ib«r Select 








:RI '7> 






Text s"i t ch •* Reset 


out • 


15" u- 


1 0 -J 


;P4 <3^ 


<2> <0 <0> 


■ Converter Control 








iP5 <3' 


C2> 


Cl > 


Drop "Scan SMitch 


S2.S1 






;P5 €4-i 






vlf out 








;P6 '3> 


<2> 


*1> <0> 


Power C>«tec+ I 








;P7 f1> 


<0> 




II 








:P7 *-3- 


';2> 


• 


ECU ftddreffi 








;COCE 




Address 


Coaent 




pm out 


DAT 1 


EQU 


00001 OOIE 


Tuning d*t a ' 1 ' 




0 


1 


DrtT_0 


EQU 


OnnooOOiB 


• Tuning dsta '0' 




0 


1 


CLKDHT 


EQU 


00001 OOOB 


Clod d»l a ' 1 ' 




9 


0 


LODDrt^ 


EOU 


00001 01 OE 


. Load pulje iata *1 




p 




PWPPT" 


EQU 


OOOOOl OOB 


Po"e*^ o» f 




9 


4 


purDT: 


EQU 


00001 loop 


Poller on 




0 


4 




EOU 


0000001 IB 


' Csble select A 




P 


3 


CABL.B 


EQU 


00001 01 IB 


Cibl* ««)«ct B 




n 


3 


PETDA- 


EQU 


00001 101B 


Po^er check 




9 




CmBL.C 


EQU 


000001 loe 


Cable !^elect C 




9 


6 


CABL.r 


EQU 


nnoOl * 1 OB 


Cable rel'.ct D 




i< 

















_P5 EQU 



3 

5ub. 



. 0*-54 PriC'*- 

Commard cc-nfftant 



lebel 



:rE-'C^T 
;D3PCrJT 
jSETD-T 
:REM'-T 



EC>U 
EQU 
EQU 
EQU 



OOH 
OtH 
02H 
03H 
Nethorv loc. 



Device coi-k^rol 
De^'ice dirplfi^* control 
?-et d«t9 to device 
R€ad ddt3 





50 


; Label 




head Bddesr 


Co»»ent 


<D020> 


91 


PWRDE* 


EQU 


20H ; 


01 C OVA and 


<0021 > 


52 


CHi^HEL 


EQU 


2tH t 


03 Conaand 


(D024> 


53 


SUBHES 


EQU 


24H 


04 Coaaand 9UB 


<0025> 


54 


SNDHES 


EQU 


25N 


04 C.?Roand 


<002D> 


53 


SUB PVR 


EQU 


2DH ; 


0? Coaaand 


<002F> 


56 


SUBSWT 


EQU 


2FH 


06 Coaaand 


f 0031 > 


57 


DRPPOL 


EOU 


31H ; 


07 Coma and 
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<0038> 


98 


OEVPOL 


EQU 


38H : 


03 Com»«nd 




<0096> 


99 


F0P84 


EQL> 


96H 


64 CcKBsnd 






60 


























61 




OPC 


OH 




QOOO 


19 


62 




DZS 


I 




0001 


04 09 


63 




jnp 


STftPT 








64 




OPC 


3H 




0003 


93 


69 




PETP 










66 


; 


OPC 


7H 








67 




JMP 


TIMINT 


TIMER INT. 




















68 














69 




ORG 


09H 




0009 




70 
71 


«-TOPT : 








000? 


237F 


72 




MOV 


A, tt07PH 




OODB 


39 


73 




OUTL 


Pt .A 


t f>ESET PUL^vC rr*P PERT FERAL PPOCESSOR 


009C 


23FF 


74 




MOV 


A^HOFFH 




OOOE 


39 


79 




OUTL 


Pt , A 








76 










OOOF 


F5 


77 




EN 


FLAGS 


«ndble flags IBF OBF 


0010 


09 


78 




CLR 


F1 


Fl — use for command htader* hO ? 


001 1 


39 


79 


ST AFT v: 


OIS 


TCHTI 


1 


0012 


69 


30 




STOP 


TCNT 








31 














92 








; 04 coniasnd buffer cl%dr 


0013 


B82i 


33 




NOV 


P0,«SH0ME?'(>1 




0013 


B040 


84 




MOV 


8R0, «04 0H 








85 














86 








: 34 coBoand buffer clear- 


0017. 


B857 


87 




MOV 


R0« •FQR64f-1 




0019 


BOFF 


88 




MOV 


(?R0, tOFFH 


: 


/ S' 




89 










001B 


B81C 


90 




MOV 


PO.VOICH 


register bsnlr 1 P4 


001D 


B031 


91 




MOV 


?PD**DRPPOL 


: ^et- Drop poll f&ap- head addr*<tTf 






92 








for interrupt initial S'ta^'t. 


001F 


B831 


93 




MOV 


P0^«DPPPOL 




0021 


BB07 


94 




MOV 


R3.t7 




0023 


BOFF 


95 


IHILP 1 * 


NOV 


9P0. tOFFH 


f-t op Poll Map in 1 1 1 1 zat « on . 


002S 


18 


96 




INC 


PO 




0026 


EB23 


97 






P3, INILFI 








?e 










0028 


B838 


99 




MOV 


PO. tDEVPOL 




002A 


BAO$ 


) 00 




MOV 






002C 


6B05 


101 


IW1UP2: 


MOV 


R3.49 


: C*cvice Poll Map inj t » *J irst lor. . 


002E 


BOFF 


1 02 


IMILF?: 


MOV 


ePO,«0FFH 




0030 


IB 


1 03 




INC 


PO 




0031 


EB2E 


1 04 




DJHZ 


R3,IHILP^ 




0033 


EA2C 


109 




DJHZ 


P2* INILP2 








106 










0035 


BF04 


107 




HOV 


R7,«04H 


: Initialize addrerf Pegxster. 






108 








for interrupt routine rtar^-irg 






109 








oo.ir 


2304 


no 




MOV 


A^fPURDTO 


: All covcrter ^itch off 


0039 


14D2 


in 




CALL 


ALLCHT 




003B 


2303 


112 




MOV 


A,«CABL_rt 




003D 


1402 


113 




CALL 


ALLCHT 








114 


; 


MOV 


A.tCABL.C 


; Clear Subscribe** data 



9 



193 



0167237 



LOCATIOH OBJECT COCE LlHE 



0041 C9 

0042 £3 OA 

0044 62 

0045 6003 

0047 29 

0048 45 



0049 D676 
0046 7690 

0040 Z2 
004E 0449 

0050 45 
0Q51 Z2 
0052 fkB 
OuS3 03F7 
0O55 F649 
oosr F8 
0058 03SB 
005f% 83 

0 05B 64 
0050 66 
00^0 68 
005E 6A 
005F 6C 
OOAO 6E 
006.t 70 
0062 72 
0ft63 74 



50UFCC LIME 



i804t Mr7i*v;<i- 



0964 
0066 
0A68 

0O6C 
006E 
0070 

nor4 



04eF 

0497 
044? 
04B* 
»40m 

24«c 

•J44* 
C47F 
1404 



0076 Essr 
oy-e ^0 

0M79 FI6* 
OOrS 5438 

oorp rtat? 



007^ r3oo 



115 t 




ALLCHT ■ 






U6 J 








Pow«r 4«t«Ct lin* lniti*lx=»tion 


117 


CALL 


IN] T P 




tie : 










119 


SEL 


RB6 


t 




ISO 


HOV 


A, tOI 0 




Tt»«r counter s«i OiOh * 


t2» 
122 


nov 


T» A 




nov 


BS •CQLINT R5 






123 t 










124 


EN 


TCHTI 






125 


STRT 


CNT 




mmMm |nttt»li2« «nd 










127 ; 








IBF full 7 


128 STARTS: 


JMI Br 


C0HT1 




129 


JFI 


START3 







130 ; 








C«s4 ot using coiiwnd port 


131 5TART4t 


IH 


A^DBB 


t 


Erfor — 0*t» Coai«tng ignored 


132 


JHP 


STARt2 


; 


133 ; 








Ft fl»g cU»r 


134 S'r(UtT3: 


CLR 


Ft 


I 


1 35 


IN 


A^OBB 




Input Conmsnd 


136 


nov 


R3.A 




If «nt«r co»»ind is tnv«lid on« 


137 


AOD 


A, 0-9 


i 


138 


JC 


START2 


; 


< input > 


139 


nov 


A« R3 


t 




140 


AOD 


A^ttConnANO 






141 


jnpf 


OA 




Estt»«tt Juap ftddrcss 


142 t 










143 conn AND: 


OB 


cuno 






144 


OB 


com 






145 


OB 








146 


OB 


C0n3 






147 


OB 


C0n4 


: 




148 


OB 


cons 


; 




149 


oe 


con6 






150 


OB 


C0H7 






151 


DB 


conB 






152 1 








r«v«t co*i»«nd 


153 COtiO; 


jnp 


RESET 


• 


154 com : 


jnp 


RPOL 




read pow«r detect line 


155 conr: 


JRP 


STARTS 




not *SMign*<l 


156 con3t 


jnp 


CTFC 




coi«»«nd tuner /r^quencv chan^* 


157 COfW: 


jnp 


SnTD 


'; 


send »ess»9e to device r<*pon*« 


158 C0n5s 


,jnp 


SPC 




subrcr i w«r pe*»«r . c ftb ) e contr o I * 


159 con6i 


jnp 


START! 




not »ssign«d 


160 con?: 


jnp 


SOPS 




define drop poll seau«nc« 


161 C0«9: 


jnp 


SOEPS 


I 


define d«*'ic« poll f«queny« 












167 : • *4 rom»4niS 


r«jpon#« 






1«p4 COWTt : 


nov 


»0. »F0F^4*1 




U-T 


nov 


P.4Ffl 








jer 


C0NT2 






167 


CPLL 


RE5P84 






168 


jnp 


STAPT2 ' 






J70 • »' 04 






itnf f 1 ^'J rt4 » 


171 t-lHpTJ: 


HOV 


*t. IQOH 
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LOCflTlOH OBJECT CODE L 

0081 90 

0082 0449 



HE«LFTT -roC^'ft^P- 9041 (i»f4«M*«' 
INE SCV^CE LIME 



0004 

0086 ro 

0087 F249 
0089 D27F 

009B 94 ID 

008D 0449 



009^ BftOO 
00?1 BBOl 
0093 34FC 
0093 0411 



0097 OE 

0098 33 OF 
009A AB 
009B OF 

009C 47 
009D 48 
009E BB£0 
OOAO AO 
OOftt BA01 
00A3 BB02 

O0A5 34FC 
00A7 14A8 
O0A9 0449 



OOAB B820 
00A& FO 
OOhE 43C0 
OOf'O AA 
OOPI 34CB 
0QB3 83 



0084 B821 
0 086 8803 
OOPS 3410 
0D8A 23FF 
008C DB 
OOBD C64D 

OOBF B8Z1 
OOCt FO 
00C2 03FA 
00C4 F649 



irr 

173 
174 
173 
176 
177 
178 
179 
130 
181 
182 
183 
184 
185 
IS6 

187 

1S8 

189 

19? 

191 

192 

193 

194 

193 

19^ ; 

197 

193 

|QO 

200 

201 

202 

203 

204 

203 

206 

207 

209 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

229 

226 



ttov 


STS,A 


JI1F- 


START 2 


nov 


R0.«SH0HES*1 


nov 


A.9R0 


J87 


STftRT2 


J86 


STARTS 


CALL 


RES04 


JHP 


START2 



COHTl 

04 r«pons« i« not .return. ^^f,,rrx 

04 ,.»,pooj« 13 not. ••'lst,r.«t tt^tus t return- 

S*n(J to D»t»_Froc<»5or 

return wain routine 

PE^ET: HOV R2,»00 - ^^'^^ r.s. .ni-s. 

nov R3,»01 
CALt RESOUT 
-JHP 8TART0 
.••.««•«••«••••«*•«•••»•••»'•••• 
: R«>d po"tr d«t-tct line t R«-*<» ECU 

PPDL: nOVT A.P^ ' PO"«r d.t*Ct 1 

OMU A,«OFH 

nov R3 . A 
novo A.P7 



SUAP 
CPU 

nov 

MOV 

nov 
nov 

CALU 
CALL 

jhP 



A.P3 

R0,«PWRDET 

eR0,A 

R2.401H 
R3,«02H 



I 0 



poMcr d«tect 
T, ECU Addrevf 



RESOUT 
PS 

STAPT2 



pAwer det. 



Z bvte »4nd to d»ta processor 

Send to 0»t»_Pi*oc«»or 
C»ll sub«criv«r» power cneck 

s«t pO"«r <S»t«Ct lin« *H hig»^^ 



>s. nov Ro,tpuftDeT 

MOV A.8R0 

oRt A, tn ooooane- 

MOV R2.A 

CALt pyRCHK ' 

PET 

.«»•••»«•••»••»»•••*•»••••*•**•• 

• Change Tun«r Fr%qu*nc*- Cn^ng* 

MOV RO.tCMAHEL 

nov R3.«03H 

CALL XHPCOn 

MOV A,»0FFH 
XRt 

J2 START4 



fr** »* sobscnver o*»*€r on 
. For Sub«crib«r th»t po"er«d or* 



CTFC: 



Stored H i 3 cor»v«rt«r number 
Er-r-or . input 'J>t« is inw*Xid on*. 



223 



nov 
nov 
ADD 



R0>«CHA1l£t 
A>8R0 
A,#-06H 
START2 



Error - Drop ooaber Is »nv»Ud. 
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LOCATION OBJECT CODE LINE SOUPCE LIME 



01 67237 





229 








00C6 9466 


230 




CALL 


TIJHE F 


O0C8 BA03 


231 




«0V 


R2. t03H 


DOCA BB02 


232 




rtOV 


F3,«02H 


oDcc Bert 


233 




HOV 


R0,OCHAH£L 




234 








OOCE 34FC 


239 




CALL 


PESOUT 




236 


I 






OODO P449 


237 




JHP 


START2 




238 










239 








0002 3C 


240 


ALLCNT: 


novo 


P4,A 


00D3 BACO 


241 




nov 


R2.0 0COH 


0009 94 AE 


242 




CALL 


SELECT 


00D7 B3 


243 




PET 






245 






0DP8 S44C 


246 


FrK084: 


CftLL 


WAIT_84 


ODOA B826 


247 




nov 


RO^ftSHOnES-* 1 


OOOC FO 


248 




nov 


A« ORO 


OODO F2D8 


24? 




*I87 


FIND84 


DODF D2E3 


^90 


9nTO0: 


.;e6 


SHTDI 


00E1 54ID 


251 




Call 


RES 04 




252 








00E3 23 to 


253 


SUTD! : 


nov 


A, VOOOt OOOOB 


DQFS 90 


r?4 




nov 


ST5. A 


00E6 C8 


295 




DEC 


PO 


D0F7 BB02 


296 




nov 


R3.»00£H 


00£9 9410 


297 




call 


INPCOH 


OOtB F6 


298 




nov 


A,R3 


DOEC D3FF 


299 




xrl 


A . ■ OFFH 




260 






STftRT4 




261 








OOFO B826 


262 




nov 


R0,«SNDnE?'»1 


00F2 FO 


263 




nov 


A.BPO 


0fiP3 AP 


264 




nov 


R3,A 




269 










266 




ADD 


A,»-7H 


O0F6 E6FA 


267 




JNC 


SnTD4 


00KB 24 38 


268 




jnp 


SnT02 




269 


: 






OOFA 18 


270 


SnTp4 I 


IHC 


RO 


OOFB 94 JO 


271 




CALL 


iNPCOn 




272 


I 






OOFO FP 


273 




nov 


A.R3 


OOFE D3FF 


274 




XI?L 


O,«0FFH 


0100 C6rA 


279 






STARTr 




276 
















co»**nd sit rout 


0102 8827 


278 




nov 


RO.tSNDKES^: 


0104 B924 


279 




nov 


Rt .OSUBnES 


0106 FO 


280 




nov 


A,9R0 


0107 53F8 


281 




ANL" 


A.OOFBH 


0109 77 


292 




RR 


A 


01 OA 77 


283 




RR 


A 


01 08 77 


284 




RR 


A 


01 OC AA 


289 




nov 


R2.R 



Ch«n9ing fr«0'J«ncv 

5«nd to Dtt.4_Pr^>c«»»or r%tpon^t, " 0 3 
r»t'jrn oiain ro-utir** 



; If 84 cnt' i> «xiTt,th«n jtnd it to t'st 6_''-c-c<r 

: S«« thAt buffer for 04 co»ni«nd 1/ t»p*** 
I If buff«r it foM .th<n thii routir* M»it 

f TifMljn^ to d«wx c* bv i nt - rout i r** 
S«nd 04 ropont* to D*t« PTCcner 

5«t 0*» co(»«*nd bu?" 



Input Z b»»t« ' dtwtc* IP .EVTE COLMIT 



S«« th« nuabcr of r«nd bvtcs 

for eta processor 



If eVTF COUNT It 9r««t«r th*n 6 

then, input d»t» abortttd - 

•bort co»«»nd ' illig*! rtturn> 

input »«ss»9« d»ta 



coB»«nd . »ddr«v; 

rub. •«s590t for »ntr. routine 
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01 on 

01 OF 
0111 

01 13 
0114 
0116 
0117 
01 18 
01 19 
01 IB 
01 ID 
OIIE 



031F 

C62D 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

31 

01 



01 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962A 
0128 BD04 
Ot2A CD 



012B 0449 

012D B102 
0t2F 24tF 
0131 23F0 

0133 91 

0134 47 

0135 A1 

0136 24 IF 

0139 6040 
OlUA 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 

0142 11 

0143 II 

0144 11 



286 




A,«1FH 


287 


J2 


EXPAND 


288 


MOV 


A,R2 


289 


CUR 


C 


290 


RRC 


A 


291 


ADD 


A,»FHCTBL 


292 


novp 


A.9A 


293 


nov 


eRI,A 


294 


MOV 


A.R2 


29S 


. JBO 


DODFHC 


296 


nov 


A^ftOFH 


297 


ANL 


A^9P1 


298 


nov 


»R1,A 





EXPAND : 
OrjOf^Hf.: 



300 ; 

301 SUBCOfli 
302 

303 
304 

305 ; 

306 ; 

307 ; 
308 
309 
310 

311 SET_R5: 

312 ; 

313 ; 
314 
315 
316 
317 
318 
319 
320 
321 
322 

323 ; 

324 3MTD2: 
325 

326 1 

327 ; 

328 : 

329 ; 

330 J 

331 ; 

332 ; 

333 ; 

334 FHCTBL 
333 

336 
337 
338 
339 
340 
341 
342 



rtOV R0,1ISNDHES+1 

HOV A.(?P0 

ORL A^tOCOH 

MOV PRO. A 



S€t '*4 Buf rer full < acti-t 



:ount down 


R5 ' Count 






MOV 


A.<?5 






<IN2 


SET_R3 






MOV 


R3,tC0L»HT 


_R5+1 : 




DEC 


P5 




JMP 




START2 




MOV 




8P1 .•02H 


; fti-pand command is f i"«d . 


JMP 




SUBCOM 


: send to depict " 


MOV 




A,«OFOH 




ANL 




A.eRI 




SblAP 




A 




MOV 




9R1 «A 




^mp 




SUBCOM 




MOV 




ffP0>t40H 


S«t st^atur " t>uf r«p eap*v 


JMP 




START2 





Kind of function d«fin« tabl« 
number of co»»*nd »re »s follOM. 

I device contorl 

2 fend de^ic« d»t« 

3 re»d device information 



OB 
DB 
OB 
DB 
DB 
DO 
DB 
DB 
DB 



23H 
22H 
22H 
21H 
32H 
32H 
1 1H 
MH 
11H 



connand nunber 

1 .0 

3.2 

3,4 

7,6 

9,8 

B,A 

D.C ' 

F>E 
11,10 



Spsclf ied 



device control 
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0167237 



tOCATIOH OBJECT CODE LINE 



SOURCE LINE 



0143 ZZ 

0146 22 

0147 22 
0149 22 
0149 33 
014O 33 
014B 33 



01 4C B82D 
Ot4E BB01 
0150 5410 

01 S2 F6 
0133 D3FF 
0135 C67A 

0137 B82D 

0139 FO 

01 3A 3307 
01 A8 

01 9D AC 

013E FO 

0I5F F272 

0161 34BC 



0163 

0163 FC 

0164 AB 
0163 FO 
0166 D276 

0168 94C0 

01 6n 

ni6A BA05 
01 6C BB02 
01 6E 34FC 
0170 0449 

0172 5484 
0174 2463 

0176 34C4 
0178 246A 



01 7A 044D 



017C BBFF 



343 


D6 


ZZH 


; 13«1Z 


344 


08 


22H 


; 15,14 


349 


08 


ZZH 


I 17,16 


346 


DB 


22H 


; 19,18 


347 


DB 


33H 


: IB^tA 


348 


OB 


33H 


: 1P,1C 


349 


DB 


33H 


; IF, IE 



vend d»ta 
n ■ 1 



n to d«vic« 
to 5 



330 
351 

352 ; < 

333 ; 

334 SPC: 
355 

356 

357 : 

358 

359 

360 

361 I 

362 

363 

364 

365 

366 

367 

36e 

369 : 

370 SPCI: 

371 ; 

372 i 

373 5PCC0M: 
374 

373 
376 
377 

378 ; 

379 SStOt 

380 ; 

381 SSCCOH: 
782 : 

393 
384 
385 
386 

387 ; 

388 SPCO: 
389 

390 ; 

391 SSC1 X 
392 

393 I 

394 I 

393 START7I 

396 ;t««4tt1 

397 ; ' 

398 : 

399 CHCFftt: 



r«ad device information 



other send d«*i 



Subscr4v«f" pover control & Sub»criv«r Switch Control 



nov 

MOV 
CALL 

MOV 

XRL 
JZ 

nov 
nov 

ANL 

nov 
nov 

MOV 
JB7 

CALL 



MOV 
MOV 

nov 

J86 
CALL 



nov 
nov 

CALL 

onp 

CALL 

onp 

CALL 

jnp 



RO^iSUBPUR 

R3,«01H 

XHPCOn 

A,R3 
A, «OFFH 
START7 

RO,tSUBPMp 

A,9R0 

A,»07H 

R3, A 

R4,A 

A,8»0 

SPCO 

PMROFF 



a,P4 
R3* A 
A^ORO 
SSC1 

CABLEA 



P2,«05H> 
R3»0 02H 
RESOUT 
START2 

PWRON 

spccon 

CABLES 

ssccon 



input 

Ch^cfc ETor indi cater. 

Drop Mumber 

bit 7 i^qual 1- power or* 0- power of < 

Restore Converter Number 

bit 6 equal i- lel . cable a 
0- sel . cable 8 

rend response * 09 " 
PO — SUBPWR 



JHP START4 ; 

Define Orop Poll Sequence > 
nov R3,«0FFH ; 
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01 7E 83 


■ 400 


PET 






401 : 






0I7F Be31 


402 SDPS: 


nov 


RO,»DPFPOL 


oiei 0003 


4 03 


nov 


P3,»03 




404 ! 






0183 3494 


405 


CALL 


CHANCE 




406 : 






0195 FB 


4 07 


rtov 


A,R3 


0186 D3rF 


4 08 


XRL 


A.tOFFH 


0188 C670 


4 09 


J2 


START7 




410 ; 






018A BA07 


41 t 


nov 


R2« II07H 


018C BBOl 


412 


nov 


R3^tt0lH 


018E 34FC 


413 


CALL 


RESOUT 


01?0 0449 


414 


jnp 


START2 




415 : 






0192 0450 


416 STAPT9: 


jrtP 


STftRT3 




417 ; 






01 ^>4 0694 


418 CHAKGF: 


JHIBF 


CHANCE 


0196 767C 


419 


JF1 


CHGFAL 


0193 22 


420 


IN 


A.DBB 


0199 AO 


421 


nov 


9R0,A 


01 9A 72B5 


422 


JB3 


MOPOL 




423 t 






019C 47 


424 RETPOL- 


SWAP 


A 


01 9D 18 


425 


INC 


RO 


0 1 9E AO 


426 


nov 


9P0,A 




427 ; 






01 9F 18 


426 


IHC 


RO 


OinO EB94 


429 




R3. CHANGE 




430 ; 






Otft2 D6A2 


431 POLH0t»: 


JHIBF 


POLnOD 


01A4 767C 


432 


JFI 


CHC7AL 


01A6 22 


433 


XH 


A>DBB 




434 ; 






01 A7 2A 


435 


XCH 


A,R2 


01 A8 B931 


436 


nov 


R1 .»DPPPOL 


01AA F1 


.437 


MOV 


A,eP1 


01AB AO 


438 


nov 


9P0,rt 


01 AC 2n 


439 


:;CH 


A.R2 




440 






01 AD 34C9 


441 


CALL 


SETP7 




442 t 






01 AF C8 


443 


DEC 


RO 


01B0 FO 


444 


nov 


A,8R0 


0161 4330 


445 


ORL 


A. •BOH 


01B3 AO 


446 


nov 


ORO.A 




447 ; 






0IB4 93 


448 CHCEHC: 


RET 






449 ; 








450 ; 






OtBS 2A 


451 HOPOL: 


XCK 


A,R2 


OtB6 FB 


452 


nov 


A,R3 


Old? D303 


453 


XRL 


A«f03H 


01B9 C6C1 


454 


jr 


RETSTP 




453 ; 






01B6 C8 


436 


DEC 


RO 



Ch€ng« Drop ooll »ap f orm3 
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PILE* DR0P7_RST:UeHftPA HEWL tTT-P*iCK«RD : 
LOCATION OBJECT CODE LINE $OU^E LINE 



oiec FQ 
DIBD 4390 
D18F AO 



504? ftiJ4»Mi.r 



01CO 18 

D1C1 SA 
01 C2 249C 



D1C4 n 
0IC3 53DF 
OtC7 Al 
OtC8 83 

0tC9 D3FF 
01CB B91F 
OtCD 9eC4 

OICF Ft 

01D0 4320 

01D2 Al 

0TD3 83 



01O4 
0106 
DtD8 
01 DA 
0ID8 
01 DO 
D1DE 
01OF 



D6D4 
76FA 
8838 
22 

3307 

AC 

AC 

C6E7 



01E1 F8 
0tE2 030? 
01 E4 A8 
0lt*5 EBE1 

01 K7 PB05 
01 E? ?4I ft 
01EB FB 
ftlkX D3FF 
01 EE C6Fiii 

OIFO 8A08 
OIKS BB02 
0IF4 8804 
OlFe 34FC 
01F8 0449 

01 FA 0440 







nov 


A.ORO 






ORL 


A,t80H 






nov 


9R0«A 


4^0 


* 






46 1 




IHC 


RO 


462 


s 




A,R2 


463 


f-C 1 5 1 * 


XCH 


464 




wnr 


RETPOL 


465 


I 






AA.A. 








^9 » 




MOV 


A,9P1 






AHL 


A,t1 1011 1 IIB 


46? 




riDV 


BRl , A 


470 




RET 




471 








472 


SeTF7 : 


XRL 


A,»OFFH 


473 




HOV 


Rt,t3l 


474 




^H2 


RNDRBN 


475 








476 




MOV 


A,9PI 


477 




ORL 


fl,»ooi oftoooe 


473 




MOV 


9R1,A 


479 




RET 




480 


} 






481 


i 






482 









483 




484 




Dcf ine 


D<--ice Po 


485 








486 


SPEPS: 


JHIBF 


SrEPS 


487 




OFl 


STARTS 


483 




MOV 


R0,»DEVPOL 


48? 




IN 


A.DBB 


490 




ONL 


A,tt07H 


491 




MOV 


R3.A 


492 




MOV 


R4,A 


493 




JZ 


SPEP51 


494 








49? 


SPEPSOr 


MOV 


A,RP 


496 




ADD 


A,»ft5N 


497 




MOV 


RO.A 


498 




DJHC 


R3 , SDEP5 0 


499 








500 


?DEr$t : 


NOV 


R3,II03« 


501 




CALL 


INPCOtl 


502 




MOV 


A,R3 


503 




XRL 


A,»OFFH 


504 




JZ 


STPRT8 


505 








506 




MOV 


R2,t08H 


307 




HOV 


R3,»02H 


508 




HOV 


RO,»04H 


309 




CALL 


RESOUT 


510 




JMP 


START2 


5M 








512 


STAPT8 : 


OMP 


START4 



Poll Scaucnce 
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314 




pespor>9« Output 








01FC 86FC 


315 


RE soy T: 


JOBF 


RESOUT 




Check olut buffer ful 1 






01FE 93 


316 




CPL 


FO 










OIFF FA 


317 




MOV 


A.R2 










0200 02 


318 
319 




OUT 


D6B, A 




. ' - output .C'>»oar»a 






0201 CB 


320 




DEC 


R3 










0202 FB 


321 




MOV 


A«R3 










322 


: 














0203 C60D 


323 
324 


; 


JZ 


RESEND 




CoB»>4rt4 only 






0203 8603 


323 


RE? CNT i 


JOBF 


RE5CNT 










0207 83 


326 




CLP 


FO 










0203 FO 


527 




MOV 


A,eRO 




. - " output - d»*:a . . 






0209 02 


528 




OUT 


0B6. A 








020A 18 


529 




INC 


PO 










OaOB EBQE 


530 




DJNZ 


R3.RESCN1 










0200 83 


331 


RESEND : 


RET 












020E 4405 


332 


RESCMl : 


JMP 


RESCNT 












533 
534 


































535 
536 




input 
























337 




PO 


responx« 


Data heart addra^s 








338 




,031 


B*»tes 


input 4atA 






02tO 061 0 


539 


IMF TOW: 


JNIBF 


IHPCOM 










0212 761A 


34 0 




.IF! 


IHPEMD 




conmin9 dat » is no*^ a c 


?ffiA and 


0214 22 


541 




IN 


A^OBB 




<» -* input 






0213 AO 


342 




MOV 


9R0,. A 




Store Data 






0216 16 


543 




UlC 


PO 










0217 EB10 


344 




D0N2 


R3.. IMPCOM 










0219 83 


545 




PET 






P3cftfrh 






021ft BBFF 


346 


IHPEHO: 


MOV 


R3,40FFH 








021 C 83 


547 
548 
549 
550 




PET 






: da* B ( al Iur« 








551 


: 0* r«spoose output routine 








532 


















353 
















021O FO 


354 


PES04: ' 


MOV 


A.$PO - 










021E C62F 


355 
536 
557 
338 
559 




jr 

ADD 
JC 


SD1 

A, #-7 
3 04 END 




: error ae5S%g« 






0220 FO 


560 




MOV 


A,*RO 










0221 030? 


361 
362 


1 


ADD 


A^t03H 




: ♦ Device ID coiamsin<2 . 


evTE 


COUHT 


0223 AB 


363 


SD2c 


MOV 


R3«A 










0224 BA04 


564 




MOV 


R2>«04H 










0226 B823 


565 




MOV 


RO>«SHDnES 










0228 34FC 


566 
567 


t 


CALL 


PESOUT 










022A BB26 


568 


S04EHD: 


nov 


RO^«SNtMES+t 








022C B04 0 


569 




nov 


eR8,«40H 




: clear tM rerponje <cr 






0X2E 83 


570 




RET 
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371 


I 












572 












2304 


373 




NOV 


A.«004M 


t Error ft«53«0« 


02 it 


4423 


374 

373 




JWP 


9D2 








576 




























t 


P«9pOns« 84 Comft^tid 








373 


I 








0233 




379 


RE?_84: 








0233 


8837 


380 




nov 


RO* •F0P84'*- 1 




0233 


FO 


391 




nov 


A.9P0 




0236 


F247 


352 
583 


; 


JB7 


END 84 




0238 


C648 


384 
383 


RESP84: 




FS4rAL 


Ldll€4 at aain loc-p '--nine. 


023A 


FO 


386 




NOV 


A, 9P0 




023B 


0303 


387 




ADD 


A ^ 03H 




023D 


A8 


388 
389 




tiov 


R3 r H 


: i^cr* EVTE COUNT for jefvl 


023E 


C8 


590 
391 


Fft4EFP; 


L'CI* 


^ V 


* 


023F 


Bft84 


392 




nov 


P2 984H 




0241 


34FC 


393 
394 






PE***0UT 




0243 


8837 


393 


684 EMC- ■ 


nov 


RO . 9^0^84+1 




0243 


8080 


396 




nov 


OP.O. •oeoH 




0247 


83 


397 
398 
399 


END 34* 


PET 






0248 


8804 


600 


F34FAL ; 


nov 


P3, 9 04 


tf VLF cooniun t cat i on ij f Allsd. 


024A 


443E 


6U1 
602 




JHF 


F84ePR 


»end that condition to dat^ procis? 


024C 




603 


UA f T 84 t 








024C 


FD 


604 




nov 


A. P3 




0240 


9633 


603 




JNZ 


VIA I T_END 


I< P5 ~ 0 then ]oo^* 84 buVfe** 


024F 


3433 


606 




CALL 


PES_i4 


• sfict^ 84 coninftrid 


0231 




607 




MOV 






0253 




608 


WhIT^END 








0233 


83 


609 




PET 










61 0 






















02j4 


8820 


611 


INIT_F : 


nov 


PO. iPMPX-ET 


^ow-ir C*«*'fiCt Ijn« l•^lt^all^5t::'■« 


0236 


BOCO 


612 




nov 


9P0.»0CflH 




0238 


t4AB 


613 




CALL 


P? 


C*ll FUb5vriv«rr pOM«r d«t«":t 


02SA 


83 


614 
613 




PET 










616 


; w rt s « 


Ch«ng« Convrtr^ar- 








617 


I 












618 










0258 


6«^FE 


619 


BITtEL: 


nov 


Rr>tOFEH 


* F2: CtoP 0»* Cvn**'€*"t<r Mt»ta. 


02SD 


FB 


620 




nov 


A,R? 


: F2- Bit pattern -tictivft Lom • 


02SE 


C66S 


621 




JZ 


CONO 


: «i- Converter "J 


0260 


FA 


622 




nov 


A^P2 


1111 0111 6 


026 1 


E7 


623 


TUHLP1 : 


PL 


A 




0262 


E661 


624 




DJHZ 


P3,TUHLF1 




0264 


AA 


623 




nov 


R2^ A 




0263 


83 


626 
627 


CON Dt 

t 


PET 
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629 








630 f : 




Ch^n^e Tun 












672 : U»c-J 






633 ; FO 








634 : P? 








635 ; 




bJor> Ing 




636 : 








637 ; 








638 








639 TUtlERi 


nov 


RO J. tCHAUEL 


0268 ro 


64 0 


MOV 


A^gPO 




641 


MOV 


R3.n 




642 : 








643 


CALL 


BITTEL 




644 t 








645 


MOV 


R0> tCHAHEL "-S 


fi9£r RR02 


646 


MOV 


P3 . »02 


0270 548F 


647 TUNL*^3 : 


CALL 


DATOUT 


0272 EB7 0 


648 


DJHZ 


F7..TUHLP3 




64? ; 






u« t ^ r V 


650 


MOV 




0275 er 


651 


RL 


A 


0276 AO 


652 


MOV 


(?R 0 • A 




653 ; 






0277 C8 


654 


DEC 


FO 


0278 86 08 




MOV 


R3.ti08 


027A 548F 




CALL 


DATOUT 


027C CB7A 


65* 


C'JNZ 


R3.TUHLF2 




658 : 






027E 1 8 


659 


IltC 


PO 


OZrr DOV9 


660 


MOV 


P3.»05 




661 T'»MLP4: 


CALL 






662 


DJHZ 


R3,TUNLP4 




663 I 








664 


MOV 


A.«LODDhT 


0287 5407 


665 


CALL 


PULSE 




666 : 






0289 2301 


667 


MOV 


A.tDAT^O 


0288 3C 


668 


MOVD 


P4.*- 


02dC 54 


669 


CALL 


SELECT 


028£ 83 


670 


RET 




02SP 97 


672 DATOUT; 


CLR 


C 


0290 FO 


673 


nov 


A,8P0 


0291 F7 


674 CICLEO: 


RLC 


A 


0292 AO 


675 


MOV 


9R0.A 


0293 2309 


676 


MOV 


A.iDAT_t 


0295 3C 


677 


MOVO 


P4,ia- 


0296 F69B 


678 


JC 


DATA1 


0298 2307 


679 


MOV 


A,»07H 


0296 9C 


680 


ANLO 


P4.M 




681 ; 






029B FA 


682 DATi4l : 


MOV 


A.RS 


029C 39 


683 


OUTL 


PI, A 


029D 23FF 


684 


nov 


A.tOFFM 



opn — C >nve*- n»jinber 

i»RO — M*in Counter 2 bjtr 
Ht'C'^*' one bi*- in Apo 
apo — Main Counter H 

^Mallow counter 
*.o9<* poise 



Dati i FoWction £«t Data I 

if output d«ta 0 
then invert 3 data 
that recentrv cutpu*'*'! 
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OUTL 


PI, A 




686 : 








637 


CALL 


CLOCK 




^88 : 






OZhZ 90 


689 


PET 














691 CLOO : 


HOV 


A.4CLKDAT 




692 PULSE: 


novo 


P4,M 




693 


nov 


A,P2 


03A7 39 


694 


OUTL 


Pt ,A 


n9Qa 23FF 


693 


MOV 


A.ttOFFH 


02AA 39 


696 


OUTL 


PI .A 




697 ; 








698 


nov 


a . • 07H 


02AD 9C 


699 


mNL& 


P4, A 


02AE FO 


700 SELtCT: 


tiov 


A,R2 




701 


OUTL 


PI ,A 


0230 23FF 




nov 


A««OFFH 


0232 39 




OUTL 


PI ,A 


0253 83 


704 


RET 


Pov«r . C ftbl*. 




705 : 




0204 23 DC 




nov 




02B^ 3C 


707 CO"C 0" ' 


MQVD 


r4 




708 ! 






0287 9496 


709 


CALL 


eiTS-EL 


02B9 34hE 


7t 0 


CALL 


SELECT 


028B 83 


71 1 


RET 


A.«PMRC»TO 


02BC 2304 


712 PU^OFF' 


nov 


02BE 44B6 


713 


^mp 


COHCOn 




7t4 ; 






OZCD 2303 


715 CAtLEA: 


nov 


A.«CABL_H 


02C2 44B6 


716 


•WP 


COHCOn 


02C4 230B 


717 J 

718 CftBLEB 


nov 


A,IICA8L_8 


02C6 44B6 


719 


jnp 


COHCOn 




720 : 






02C3 2300 


72! PURCHr 


nov 


A.4DETDAT 


02CA 3C 


722 


novo 


P4 . A 


02CB 54«E 


723 


CALL 


SELECT 


n2CP 93 


724 


PET 


END 







S<ltCt Leu 



Cloct High 



^PT P3 '.c-nve'S'^r »*'j»b«f- 

S^^lftct PF cable A 
?€lect RP cabl4 B 



Error»» 
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0167237 



I 

2 

4 

5 
6 

7 

e 

9 
10 
tl 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3d 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
32 
53 
54 
59 
56 
37 



8048* 

L»»t V€r.<AKI> 

Drop Processor < 8042 > 
timer interrupt routin«. v<r 2.2.1 

t Hot v*r. 1 ♦ 04__An by Hideo Shigihara. 
zy.yr/ryr4'^yr/Jiyr4ZZXH'^y.zzy.^^^^^^ 0438 1 oy.zz 



\\ Reaistsr bank I S\ 

NS ■ \N 

\\ 



\\ 
S\ 
S\ 
W 
SS 

\s 
w 
s\ 
ss 

SN 
NS 
N\ 
NS 
SS 
NN 
NN 
NS 
NS 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
NN 
SS 
SS 
SS 



RO ; Working rcsuter. 
R1 : Working resister. 

R2 s Data fbif* counter. ***** 
R3 : Transmit or receive data buffer, ***** 
R4 : Current access drop »ap address. ***** 
R5 r Current accesF device map address . ***** 
R6 ; VLF flags. ***** 

<bitO> » Error counter 0. 

<bltl> •» Error counter 1, 

Cbit2> ■ Error count-er 2. 

(bit3>- • Ho used. 

fbit4> « No used. 

Cbit5> » rio used. 

<bit6) a RCK flag. 

<blt7> • ™ No used. 

R7 : Polling fl«g ***** 

CbitO> « Peturn Mait flag. 

<blt1> * No request flag. 



% \ 
"SN 
S\ 
SN 
S\ 
NS 
SS 
SS 
SS 
SS 
SS 



\ \ 

NS 
'.S 
SS 
'A 
SS 

s\ 

S'*. 



\ \ 
SS 

SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
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0167237 



0007 6400 



<0024> 

<oo:5> 

<0026> 

<002r> 

<0D3I> 

<0037> 
<005S> 
<003D> 



Only 04 fl«g. 
— - No ur«4. 

R.R or priority r I«g< dcvic* > . 
R.R or priority flagCdrop*. 
First drop f«l«ct flag. 
R«sponff« flag. 



W 



W 

w 



98 ;\\ <blt2> 

59 ;\S 

60 i\\ 'blt3> 
6t iNS 

62 ;\N <bit4) 

63 >NN 

64 ;\\ <blt9> 

65 iSS 

66 ;S\ Cb*t6> 

67 ;S\ 

68 )N\ <bit7> 

69 >\\ 

70 J \\\s\\\\\\\\\\'vN\\NS\ss\s\\\xs**.*.'.* ^^^*.^^^^^^^^* /.n\'n\\'. .ww.w 

71 J 

72 ; 

73 ORG 07H 

74 : 

75 J 33333333333331333333333 )3 3 3 J33CCCCttCCCEI ttCttCCttC tec CEt tec tec CC 

76 : t M 1 1 1 n M 1 1 1 1 n 1 1 n M 1 1 1 1 1 1 1 n I i 1 1 u M ti 1 1 1 1 1 1 n 1 1 n 1 1 1 1 1 11 ti 1 1 { 

77 J 

78 J TlftER IHTERPUPT ROUTINE. 

79 ) 

30 H 11 1 1 1 1 1 M H 1 1 n I n I n 1 1 1 It n n M 1 1 1 1 1 1 1 1 i 1 1 n n 1 1 1 1 1 H I M 1 1 1 1 1 M 

81 I 

82 JHP MET IT 

83 ; 

84 ;333333333333>33333333333333333ttttCtCCtCCCCttCCCtCCCtCCttCttCtttC 

85 J 

36 ; 

87 ; 
98 ; 

89 SDHSCK EOU 24H 

90 ; 

91 J 

92 SDMSGH ECU 25H 

93 ; 

94 I 

95 SDMSCt EOU 26M 

96 ; 

97 ; 

98 SDHSCC EOO 27*J 

99 i 

100 ; 

101 DRH0PO EOU 

102 ; 

103 ; 

104 DRHAPS EOU 36f4 

105 ? 

106 ; 

107 DRMAPH ECtU 37K 

108 ; 

109 } 

no DVHIO EOU 38H 

111 ; 

112 I 

113 ttVMtl EOU 3DH 

114 I 



:3ubn«5sagc for device response. 
CConmand only ,WR or RD data. > 

; 04 coanand buffer C 
: 04 connand buffer bvtft count. > 
; 04 conn and buffer 
;Drop polling wap • 
xt>too polling nap • 
;C»rop polling map < 
;D«viec polling ftsp C 1.0.0 > 
:Dttvtcc polling nap 



comnand . 



.0 > 



2.5 



1 .1 .0 > 



PILE; AKIiSHIGI 
LOCATION OBJECT CODE LINE 
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HEWLETT -PACKftRO: 80-18 A*se»bl<r 
SOUPCE LIKE 





1 ts 








<D042> 


1 t6 


Dvni2 


EQU 


42H 




1 17 


s 








1 18 


i 






<0047> 


119 


0VMI3 


EQU 


47H 




120 


» 








121 


; 






<004C> 


1 22 


DVMl 4 


EQtr 


4CH 




123 


I 








124 


; 






<00?1 > 


123 


Dvm 5 




*t t U 

^ * n 




126 










127 








<0056> 


128 


RE84H 


E9U 


56H 




129 


; 








130 








< 0 057 > 


131 


RE84 1 


cWV 


57H 




132 


1 








133 








< 0098> 


134 


RE84C 


EQU 


Don 




133 


t 








136 


i 






<003D> 


137 


TXBUF 


EQU 


SDH 




138 


f 








139 


1 






<003E> 


140 


DEMOPO 


EQU 


5EH 




141 


i 








142 


% 






<0065> 


143 
144 


OEMftPr 


EQU 


65H 




145 


J 

s 






<0067> 


146 


DEtlAPH 


EQU 


67H 




147 


I 








148 


J 






<0068> 


149 


LAV! 


ECU 


68H 




150 


; 








151 


I 






<006?> 


152 


ANSPAR 


EQU 


69H 




133 










134 








< 006A> 


155 


POL IMC 


EQU 


6AH 




156 










157 








<0P6B> 


198 


CHTBY 


EQU 


6BH 




139 










160 


? 






<006C> 


161 


SAVORP 


EQU 


6CH 




162 


; 








163 


; 








164 


} 








165 










166 


; 








167 






ORG 




168 


2 








169 


1 ** 







0167237 

;D€vic« polling map < 1.2.0 *» 
fDevic« polling nap ^ 1.3.0 ^ 
:Dcvic« polling nap < 1.4.0 > 
.'Device polling nap < 15.0 * 
:84 conm^nd bu** ^ cr ■ ID, > 
;34 command buffer < byte count- i 
;84 command burrer < data or> 
;Transmj5siw« data buffer. 
;D«vic« polling map C 2.N.0 >. 
{Device polling map < 2.K.7 >. 
;Dewic« polling map < 2.N.H >. 
; Indirect addressing data buffer, 
: Parity flag , 

: Current accesn device & drop 
number- set buffer. 

:Eut« counter for Rx or Tx . 
J Drop number sawe buffer. 

300K 



207 0 1 6 7 2 3 7 

FILEi OKItSHlCI HEWLETT-POCKftPD: 8048 ft«»<«bUr 

LOCATION OBJECT CODE LINE SOURCE LINE 







172 












173 


) 






0300 


2F 


174 


HETIT r 


XCN 








1 r 3 








030t 


D5 


1 76 




9E,L 


ana - . ■ 

RB 1 jRcoiffvsrD ink cn-snQc . 






1 77 


1 






0302 


0303 


1 78 




Ann 

WPP 




0304 


03 


1 79 






wm * 






too 


i 










1 8t 


; 










182 












183 


; 










184 






















189 


; 










1 86 












187 


1 










188 


; 






03 OS 


2527292B2D 


189 


NEGIHt 


DB 


AO, A1 , A2 * A3, A4 . A9# A6, A* 






190 












191 


; 






03 DD 


3937393630 


192 




DB 


A8, B9,8I0.C1 1 .CI2,CJ3,C14,C13 






193 


; 










194 








0319 


4947494B4D 


199 




DB 


C16.C17.C13.C19,t'20.D21 .022.023 






196 












197 


I 






031 D 


995799983D 


198 




08 


024 , 029 , 026 - 02 7 , 023 , E29 . E3 0 , F3 1 






199 












200 












201 












202 


i 










203 
























204 


; 1 1 1 1 1 1 1 It 1 n M 1 1 M 1 M n It It 1 1 n It 1 1 M n 1 1 H 11 n 1 11 n 1 1 1 M 1 1 1 n 1 1 






209 


;| 










206 




JUNP TABLE FOP TINER INTERRUPT. %%s%t%%%St%s 






207 


il 










206 


;l 




< 1 N 0 E X ) 






209 


1 1 






0325 


64 9 A 


210 


AO: 


JNP 


CPCnO :t401 : Conditional poll conmand 






21 1 


:| 




S«t t, st«nt bit Tx rout}n< 






212 


l\ 


t L.No 


423 3 - 1 






213 


: 1 






0327 


64E3 


214 


fit : 


JNP 


OWBO :C«i] TransMts'Siwe data Tv 






219 


; 1 




routine. 






216 


:l 


C L.No 


519 3 






217 


;t 






0329 


64B9 


218 


A2: 


JNP* 


niOO :Cf23 : Neffsage indicator bit Tx 






219 


H 




routine. 






220 


H 


I L.No 


496 3 1 






221 


H 






032D 


64FE 


222 


A3t 


JNP 


PALBO ;C433 : Last bit of tranrmiisi^e 






223 


«t 




data Tx routine. 1 






224 




t L.No 


996 3 1 






225 


it 






032D 


6469 


226 


A4t 


JNP 


NTNINT ;t043 : Orop sslec^- % start bit T. 






227 


)| 




routine. 






228 


;l 


C L.NO 


399 3 
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0167237 



FILEi AKXtSHICI 
LOCATION OBJECT CODE 



HEWLETT-PftCKftRPi 8048 fts»««bl«r 
LINE 30UftCE LINE 





229 1 1 






1 1«53 


032F 841 A 


230 AS: 


JMP 


PARBT 


231 ; 1 










232 ; 1 


t L.Ho 


604 3 






233 It 






; ttt63 


0331 8411 


234 A6t 


JHP 


STOPO 


239 ; 1 










236 ! 1 


C L.No 


385 3 






237 i 1 






;C«73 


0333 8439 


238 A7: 

239 i\ 


JHP 


ACK1 




240 I 1 


C L.Ho 


655 3 






241 il 






.:C«83 


0335 8422 


242 A8t 

243 ;| 


JMP 


RCK 




244 i| 


t L.No 


624 3 






245 ;t 






: C«?3 


0337 C47F 


246 89: 

247 ;| 


JMP 


ACK4 




248 ;| 


t L.No 


1456 3 






249 t 1 






; C«t 03 


0339 A4E8 


250 BlOt 

251 ; 1 


JMP 


C0M04D 




252 ; 1 


C L.No 


1241 3 






253 ;| 






:C«n3 


0338 848E 


254 C1 1 ! 

255 ; 1 


JMP 


KEYDAY 




256 ; t 


£ L.No 


740 3 






257 t 1 








033D 8488 


258 CI 2: 

259 ;| 


JMP 


PALK 


:C«123 




260 ; 1 


C L.No 


814 3 






261 ; t 








033F 8498 


262 C13i 

263 ; 1 


JMP 


RSTAT 


;C«133 




264 /I 


t L.No 


760 3 






265 ; t 








0341 84A2 


266 CI4t 

267 ; 1 


JMP 


PBSET 


: C«t4I 




268 ; 1 


[ L.No 


730 3 






269 It 








0343 84DE 


27 0 CI 5: 
271 ; 1 


JMP 


ACKOT 


:Ctl53 




272 ; 1 


C L.No 


855 3 






273 i 1 






:Ct163 


0345 A4AE 


274 C16i 

275 J 1 


JMP 


STCNe4 




276 1 1 


C L.No 


1137 3 






277 j| 








0347 A43A 


278 C17i 

279 n 


JMP 


NCKOT 


:C«173 




280 :| 


C L.No 


999 3 






281 ;| 






;[(l1d3 


0349 A4BE 


282 CI 8! 
263 ; 1 


JMP 


STGN04 




284 ; 1 


C L.No 


1137 3 






235 } 1 









Psrstv bit Tx routintt. 



Stop bit Tx routinc.<l' 



ACK rttC«iv«.8i ckeck 
routine. < 1 > 



RCK rcc«iv« t ch«ck 
routine . 



ACK check 4. 

'^disposal of 04 connand.> 



04 connand data Tx. 
<disposal of 04 comaand. 



$t«rt bit Tx, 

<Rx routine. > 



Parity bit Rx. 

<ftx routine. > 



Start bit erase. 
•*Rx routine. > 



Receivable data Px. 
<Rx routine - > 



ACK bit Tm . < 1 > 

<Rx routine. > 



Stop bit T,*r 6. 

continue 84 command data 



HCK Tx . 

4Rx 'routine . ; 



Stop bit Tx 7. 

continue 04 cciBra<and^ata 
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0348 


C43E 


286 


Ci9 ; 




ftCK3 








i 1 










288 


9 1 


I L . Mo 


1393 3 








t 1 






034U 








JflP 


con 04 








i 1 










292 


' 1 


C L . NO 


1213 ] 








' 1 
















STERB4 








; t 










296 


t \ 


I L *No 


922 J 






297 


i 1 






0331 


84F8 


298 


022: 




STEP 04 






299 


1 1 




* 






300 


; 1 


[ L.No 


900 3 






301 


; t 






0333 


fl49A 


302 


023 1 


JttP 


STCR84 






303 


1 1 










304 


i 1 


C L.No 


1110 3 






305 


} 1 






0333 


A424 


306 


024 : 




STCR04 






307 


; 1 










308 


1 1 


t L.No 


965 3 






309 


; 1 






0337 


e4EC 


31 0 


025: 


jnp 


REPRX 






31 1 


; 1 










312 


; 1 


C L.No 


878 3 






313 


i 1 






0359 


ft459 


314 


026: 




tCKN 






313 


: ( 










316 


1 1 


[ L.NO 


1038 3 






317 


; 1 






0338 


E434 


318 


02r: 


JHR 


lOLJNT 






319 


>t 










320 


; 1 


C L.Ho 


1684 3 






321 


i t 






033D 


E4 » 6 


322 


028: 




0SCF84 






323 


? 1 










324 


; 1 


t L.Mo 


1629 3 






323 


1 1 






033P 


E4r7 


326 


E29; 


JHP 


0Srp4C 






327 


1 t 










328 


It 


C L.No 


1765 3 






329 


;t 






0361 


E44B 


330 


E30: 


JttP 


HOPS 04 






331 












332 


;l 


C L.No 


1713 3 






333 


; 1 






0363 


64CE 


334 


F3t 1 


JftP 


SNLIHC* 






335 


11 










336 


} 1 


C L.No 


492 3 






337 


>l 










338 


;l 










339 








340 


i\ 










341 


HUM 


IIMIltltltlllMI 






342 









:ttl93 : ftCK check 3. 

CRx routine. > 

;tt203 : Start bit Tx. 

( 04 conmand . > 



;(t2t3 : Stop bit Tx 3. 

disposal of 84 co» «rror . 



:Ci223 : Stop bit Tx 2. 

disposal of 04 con error. 



;Ci233 : Stop bit Tk 5. 

84 co» all ok & Qnd. 



;Ci243 : Stop bit Tx 4. 

04 COM all ok t» and. 



:t«25J : Stop bit Tx 1 . 

challenge once nore • 



:t«263 : Last character indicator 
check . 



:C»2r3 



Ua it routine for 84 coa . 
f No 1 > 



fist -tert 



;C«283 : Orop scan for 84 cOBftand. 



;t*293 



C»rop scan for 04 coftmand. 



:lt303 : Changing oprcation to 84. 



;C«3t) : Life saaple. 
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FILEl ^KIiSHSGI 
LOCATION OBJECT 



HEULETT-POCKAPDt 8048 Afft«mbl«r 
CODE LINE SOUPCE LINE 
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D365 00 
0366 266C 



0363 D4 06 
036A &48?» 



036C 04 OB 

03eE B83I 
0370 FO 
037 t 726A 

0373 F4B6 

0375 B03E 



0377 FD 

0378 A8 

0379 FO 
D37A 8867 
037C AO 
0370 03FF 
037F C689 



0381 0422 

0383 0414 

0385 2300 
0387 C4EF 



0389 FF 
038A 4302 
038C AF 

038O 84FF 
038F F293 
0391 C4F2 



343 } '>••••*•••'<'•*•'•'** 




••»>•••••*•>•«•*••**••>*»'*'•'•«*'**•*•••»••*•••'•'•*•*•■•••'•*•'>••'•'**• 


344 ;:i 








345 


CONOITIOHAC-POLL -CONDITIOMAL-POLL.CONOITIOHAL-POUL. 


346 i% 






....«.,•,•,■»•...«•.«.#»»...,.••»•»—•••»•••*•••••••••»•••••••••••*••■»•' 

— — ' 


347 ;xxr;;;:i;:; 




348 ; 
















350 ; 






& START BIT oET . ? 


35Y t 


< 


DROP SELECT 


352 { 






IIA4 










354 ; 








355 ; 








356 MTMINT! 


HOP 






357 


»INT0 


ETDSR' 




358 ; 








359 ; 








360 ; 








361 


CALL 


T3ET1 




362 NOTWAPt 


JHP 


DVWNS 


J ^ no PSQUftfft ' "y 


363 ; 






t 


364 ; 






< request ! > 


365 ETDSR: 


CALL 


Tsm 


;l bit tiise countci* ffet Si start. 


366 ; 








367 


WOV 


RO,«DRMAPO 


;Drop map »«:t or not. 


368 


HOV 


A.8P0 


i 


369 


JB3 


HOTHAP 


t 


370 > 








371 


CALL 


DEVCH 


;Chan9xn9 the device nap. 


372 ; 








373 


nov 


R5,»DEnA^0 


; First device select . 


374 ; 








375 J 








376 DrtSPE: 


MOV 


A, R5 


iNe^t device select. 


377 


HOV 


R0,A 


; 


378 


riov 


A,8R0 




379 


WOV 


RO^^DEHAPH 


; C»«vice »ap 1 5et or not 


380 


nov 


9R0,A 




381 


XRL 


A,«0FFH 




382 


4Z 


dvuks 




383 ; 








384 : 






t set • > 


385 


CALL 


PARCLL 


: Pari tw flag clear 


386 1 






«k VLF f 1»9» clear . 


387 


CALL 


VLFOO 


; Start bit "0" -et . 


389 ; 








389 


nov 


A*«0 


;*«4>NEXT CCPCM03*-* 


390 




JMPR 


;RETP. 


391 ; 








392 ; 






f Ho request or not set • * 


393 DVUNS: 


HOV 


A>R7 




394 


ORL 


A.«02H 


;Drop scan flaq set. 


395 


MOV 


R7.A 




396 t 








397 


CALL 


BCNT8C 


i04 coanand set or not ? 


398 


JB7 


SF04D 




399 


*IMP 


KTDRP 


;v Hot set » > 



FILEt AKItSHIGt 
LOCPTION OBJECT COt^E 



0393 FF 

0394 43 04 

0396 AF 

0397 E439 
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KEMLETT-FrtCKWRD ; 60^9 A«lC»bUr 
LINE SOUFCE LINE 
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0399 58 



039A F8 
039B 3D 



039C D4 08 



039E 
03A0 
03 A I 
03A2 
03A4 
03A5 
03A7 

03AH 



2399 

A3 

A9 

8867 
FO 

53 OF 
49 

885C» 
AO 



03hB 8368 
03A^ 8007 

03AF D4I4 

03B1 2302 
0383 C4EF 



400 t 

40t ; 

402 SF04C>: 

403 

404 

405 

406 I 

407 ; 

408 ; 

409 ; 



NOV 
ORL 
NOV 
JI1P 



A,Rr 

A . • 04H 

Rr, A 
INT04S 



: Disposal of 04 coM»and. 
••*NEXT tCO«04 7*** 



MiiiiiiiniiiiitiiiiiiitiiiinnMiinniMMitiii iiiiMiiiM 

CPCOH: DB 58M 

;l 

MMMiMniniinnHiMnniiMiinnMiittti iniuititniri 



I 



410 ; 

411 ; 

412 ; 

413 ; 

414 ; 
419 ; 
416 
417 
418 
419 
420 
421 
422 

423 t 

424 CPCffO 
423 

426 ; 

427 : 
423 
429 ; 
430 
431 
432 
433 
434 
435 
<»36 
437 
438 
439 ; 
440 
441 
442 : 
443 
444 ; 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
495 
456 



1 CONDITIONAL POLL COnHAHD SET t- START BIT SET. 



I I I 



(Ml 



MOV 
HOVD 



A,PO 
P5. A 



:S»*rt bit tr»ns. 



CALL 


TSET1 


NOV 


A.tcpcon 


novp 


A»8A 


NOV 


R1 ^A 


NOV 


RO,«DEnAPH 


NOV 


A.ORO 


ANL 


A.«OFH 


ORL 


A,R1 


nov 


RO,iTXBUF 


NOV 


9P0. A 


NOV 


RO.OLiiiVI 


NOV 


8R0.t7 


CALL 


VLFOO 


NOV 


A, #2 


jrip 


JMPP* 



;1 bit ti»« countsr set & start. 

;Condition»l poll connand rst . 
C Tranfmissivfc data s«t. > 

C»TXBUF3 : conditional poll 

coA&and *■ d«wic< address. 



Indirect sddrftsfin^ buffer s^*- . 

:MI bit -0- »et. 

;»**NEXT trilOOJ*** 
:PETR. 



1 



< HESSACE INDICATOR BIT Tx 
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FILEi AKIiSmCl HCWLETT-PACKftPDt 904S ftss««bl«r 

LOCATIOM OBJECT CODE LIME SOURCE LINE 



03fi? FB 
03B6 3D 
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03R7 D40F 

03B9 
03BB FO 
03eC 67 
036D AB 
03BE F6C4 

03C0 0414 



03C2 64C8 
03C4 0429 

0306 04 IB 

03CS BA07 

03CA 23 IF 
03CC C4EF 



4S7 niOO: 


MOV 


A.RO 


:ril bit trans. 




438 
439 J 


novo 


P3,A 














460 ; 
461 


CALL 


TSET05 


; 1 bit tlB»* counter 


*-«t S. start . 


462 : 
463 


nov 


RO,«TXBUF 


:A'. — CTXBUri 




464 


MOV 


A,9P0 






463 


RRC 


A 


: Rotate right. 




466 


«0V 


R3«A 


iCy^l ' 




467 


JC 


VLFDl 




468 t 






:( Carry • 0> 




469 


CALL 


VLFOO 




470 > 






Transniscsvc data 


471 ; 










472 


jriP 


riKOOE 


; 




473 ; 






t <Carpv " 1 > 




474 VLFOI I 


CALL 


PALAN 




475 t 






Parity aoaly»«. 




476 ; 
477 


CALL 


VLFOI 


:Tran»mlssiv« data 


o ' 1 • S«t . 


478 t 






:8it counter set. 




479 WIQOE: 


nov 


R2,«0rH 




490 ; 
481 


Nov 


A, 931 


';*mHEXT tSltLIHCa** 




482 


jnp 


JMPR 


:RETR. 




483 I 










484 ; 






























487 J 






SAMPLE . 




488 ; 




< LIFE 

















491 
492 



03CE 


00 


493 


SnLIHCi 


03CF 


3609 


494 








493 




0301 


04 OF 


496 








497 




0303 


FE 


498 




0304 


4310 


49? 




0306 


AE 


500 




0307 


640F 


301 








502 


; 


0309 


040F 


503 


SnLOKt 




304 


; 


03DB 


FE 


503 




030C 


33EF 


506 




03DE 


AE 


507 








308 


: 


030F 


2301 


509 


DUBOJPt 


03E1 


C4EF 


510 








511 








512 








513 





NOP 
JTO 


SnLOK 


:«xist the bad Oevlca e 
this cabU ? 




CALL 


TSET03 


J < Error J > 








Half bit counter 


ret 


HOV 


A»R6 


start. 




ORL 


A,«10H 






nov 


R6,A 






JrtP 


OUBOJP 






CALL 


TSETC3 


;<0k !) 


set 




Half bit ti»« counter 


nov 


A«R6 


$ star*^ . 




AHL 


A^IOEFH 






nov 


R6.A 






nov 


A, 01 


;**^HE)a C0WB03*-* 




jnp 


jnPR 


; RETR . 
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FILCt AKXtSHlCX 
LOCnnON OBJECT 



07E3 pe 
03H4 3D 



03E3 D4 0B 

0357 FB 
03E8 67 
03E9 AB 
03CA F6F0 

03£C D414 

03EE 64F4 

03F0 D429 

03F2 D4t6 

03F4 EAFfl 

03F6 2303 
d3F8 C4EF 



03FA 2301 
D3FC C4EF 



03FE F9 
03FF 3D 



0400 D40B 

0402 B86? 

0404 FO 

0405 t20B 

04 07 04 I 4 
040? 840D 



HEULETT-FACKORD: 80*8 Afscmbltr 
CODE LINE 90Uf?CE LINE 

514 ; 

315 ! < 3 BIT DATm Tx. > 

516 ; ^ ^ ^ 

518 : 

5!9 J 

520 DUBOi nOV A,RO : Tr ansm» «5iv* data trans. 

521 novo P5.A 

522 J 

523 t 

524 CALL TSETl :t bit ti»« count«r #«t i »t»rt , 

525 t 

526 nOV A,R3 ;Potat« right. 

527 RRC A 
529 MOV R3,A 

529 JC VLFD2 :Cv « t 

530 ; 

531 CALL -VLFOO .-Nc/ct transnissive data ■ *0* «€t . 

532 ; 

533 JHP DUBOC 

534 ; 

535 VLF02; CALL PALAM rHext transmissi vre data ■ '\' »«t . 

536 : 

537 CALL VLFOI : Parity fl^g »«t. 

538 ; 

539 DUBOC: DUHI R2.DUB0E tlranrmissi^*^ data «nd '* 
54 0 : < end ! > 

541 MOV A, 43 :***HEXT CPALAH3*** 

542 JMP JMPR tRETR. 

543 ; 

544 ; not «nd » > 

545 DMBOE: MOV A,il j**'*UEXT COW803*** 

546 JMP JMPR :RETK. 

547 ; 

548 ; 

549 ; 

550 I - 

351 ; 

552 ; C LAST C-ATA Tx. V 

553 : 

554 : - 

555 : 

556 ; 

557 PALBO: MOV A.RO :t45t data trans. 

558 MOVD P5,A ; 

559 ; 

560 ; 

561 CALL TSETl ;1 bit tim^ cc^untsr set Z> start. 

562 ; 

563 MOV R0,«ANSPAP 

564 MOV A,eRO- -.Parity fl^g chcc*- . 
563 ^BO EVNST 

566 ; 

567 CALL VLFOO :< E^on ! > 

568 ; Parity bit -n* set. 

569 JMP PBSED 

570 ; 



FiLEl AKItSHICt 
LOCATION OBJECT 
040B 0418 



040^ 2309 
04 OF C4EF 



214 

HEULETT-PftCKftPD: 8048 ()sscmbl«r 
COOE LINE SOURCE LINE 

CftLL VtFOI 



0167237 



0411 FS 

0412 30 



0413 D4 0F 

0419 8868 

0417 FO 

0418 C4EF 



371 EVHSTi 
572 ; 

373 I 

374 PBSEDi 
575 

576 ; 

577 I 
378 ; 

579 i-""--- 

580 ; 

581 ; 

582 ; 

583 J 

584 i 
539 i 

586 5T0P0: 

387 

508 ; 

389 ; 

590 

591 ; 

592 

593 

994 



MOV 
JtlP 



A,«5 

JMPR 



Odd » > 
Parity bit "I* »«t. 

)***NEXT CUTMIHTJ**" 

JPETR. 



< STOP 8IT Tx. 



•A6 



nov 
novo 



CftLL 

nov 

HOV 
JHP 



A,RO 
P5,A 



TSET05 

RO,«LAVt 

A,eRO 

JMPR 



;Stop bit trans. 

;H»lf bit time counter set t start. 

; Indirect ^adressinq, 
.•**HEXT <— CLPV1J*** 
;RETR. 







595 












596 


; 










397 


X 










398 












999 












600 






< PARITY BIT Tx. > 






601 


; 




•AS 






602 












603 


; 






04 10 


F8 


6 04 

605 


) 

PftRBT : 


MOV 


A,RO 


0418 


3D 


606 
607 




MOVD 


P3,A iP»rity bit trans. 






608 


i 




TSET05 ;HalT bit tine counter get t, start. 


041C 


04 OF 


609 




CALL 


610 


; 






041E 


2308 


611 




nov 


A,«8 • I Indirect addressing. 


6t2 






••*NEXT tRC»C3»-* 


0420 


C4EF 


613 




JMP 


JMPR : RETR . 






614 












615 












616 


; 










617 












618 












619 


; 










620 


i 




< RCK CHECK. > 






621 






«A3 






622 












623 








0422 


OO 


624 
625 


3 

RCKt 


HOP 




0423 


3620 


626 
627 


; 


JTO 


SFCEI ;RCK bit detect. 
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FILet AKt:SHIGI 
LOCATION OBJECT CODE 

0425 D40r 



MEMLETT-FACHORD: 
LINE SOtJRCE LINE 



e048 Afi«nbler 



0427 
0426 
042A 
0428 



FE 

4340 

AC 

8433 



042D D40F 



042F 
0430 
0432 



FE 

33BF 

AE 



0433 04 18 



0435 
0437 



2306 
C4EF 



0439 00 
043A 2647 



043C D40F 

043E FE 
043F D26A 

044t B4FF 
0443 F28C 
0449 C4AF 

0447 P40F 
0449 FE 
044(4 924E 
044C 8441 



044E 
0490 
0491 
0453 
0494 
045S 
0456 
0457 
0459 
045A 
049C 



B867 
FO 

5307 

E7 

B7 

E7 

A9 

6837 
FO 

5307 
49 



626 


t 






629 






TSET 05 


630 


i 






631 




nyV 


A« R6 


632 




not 


Af 040H 


633 






R6 • A 


634 






RCKE 




# 






636 


SPCEI : 




TSET 05 


637 


; 






638 




nOV 


A R6 


639 






A #OBFH 


64 0 




110V 


R6 A 


641 


1 






642 


RCKEt 


ChLL 


VLFO 1 


643 


1 






644 




HOV 


A, 46 


645 






JKPR 


646 








647 








648 








649 








650 








651 






< 


652 








653 








654 








655 


i 






656 


ACK1 : 


NOP 





0167237 



jHalf bit ti»« counter »*t & «t*rt. 

;RCK fl*9 set. 
;< OK » . > 
; 

; 

< Error ! ) 

iHalf bit time counter set 1 start- 
;RCK flafl set. 



:Stop bit "I* *«t. 

;***HEXT tST0P03*** 
; RETR . 



< ACK CHECK. 



657 




JHTO 


CnCHK4 


;ACK b 


656 
659 


; 








660 




CALL 


TSET 05 


;Hair 


661 


; 








662 




HOV 


A,R6 


:RCK f 


663 




J86 


RCKEHD 




664 










665 


ERRCKT : 


CALL 


BCNTBC 


;< PC 


666 




J87 


0P04ST 




667 




jnp 


D I SEND 


; < EP > 


668 










669 


CnCHK4 1 


CALL 


TSET 05 


;H«]r 


670 




HOV 






671 




J84 


WERS^ 




672 




JHP 


ERRCKT 




673 


1 




R0««OEnAP»t 




674 


Ai9lR8Pl 


KOV 


:aakc 


675 






A4^0 




676 




JINL' 


A^«07fl 




677 






A3 




678 




S:- 


A 




679 










680 










68 1 






MvHiimNppri' 




682 




HW 






633 




ANL 


A,«07fl 




684 




ORL 


A,Rtf 


; 



:aakc error meffrage ' 04 > . 



FILEt AKI:SHICI 
LOCftTION OBJECT CODE LINE 
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HEWLETT-PACKPPDt 8048 AssembUr 
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04 9D 
04SF 
0460 
0462 
0464 
0466 
046? 



6856 
AO 

B898 
8004 
8857 
8000 
8441 



046A D4Z2 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0475 
0477 
0478 
047A 
0478 
047D 



8867 
FO 

5307 

E7 

E7 

E7 

A9 

8837 
FO 

5307 
49 

B86A 
AO 



047E B868 
0480 8000 
04 82 B86B 
0484 BO DO 

0486 D414 

0488 2308 

048A C4EF 

048C E459 



JHE 


SOURCE LINE 






685 




nov 


ltO,tRE84K- 


; 


636 








; 


687 




nov 


R0,*RE84tr 


i 


688 




HOV 


9R0^«04H 


• 


689 




nov 


R0,«RE841- 




690 




nov- 






69t 






ERRCKT 




692 


• 








693 








< ACK w PCI^ ok * ) 


694 


KCKcND ! 


cat 1 


PARCLL 


;P»rlty fla^ cle»r 


695 








«i VLF flags Clear. 


696 








; nak « idcJrcss bvt « of 84 command . 


697 




MOV 


R0,«OEnAPH 


698 




HOV 


A.9R0 


! * 


699 




AHL 


A,»07H 


rCtPDLIHGJ < d^op number yppsr 


700 






A 


bit » * device address < low«r 


701 




PI 


A 


; 3 bit >. 


7 02 




RL 


A 




703 




nov 


Rt ,A 




704 




nov 


RO.«DRnAPH 


: 


705 




nov 


A,8R0 


; 


706 




AHL 


A««07H 


i 


707 






A,R1 


: 


708 




nov 


R0,«POLIHC 




709 




nov 


8R0^0 




710 


i 








711 




nov 


RO,«LAVI 




712 




nov 


9R0,«0H 


;84 connand fla9 ?<t. 


713 




nov 


R0,«CNTBY 


:Byt« counter clear. 


714 




nov 


ORO.tOH 




715 








: Start bit •*0* $«t . tert 


716 




CALL 


VLFOO 


717 










718 




nov 


A, til 


; < Advance » ^ 


719 








«**HEXT CKEVDAVJ*** 


720 




JHP 


jnPR 


:RETR. 


721 










722 


DP0437 : 


JWP 


INT04S 


: Disposal of 04 comiftand. 



048E F8 



723 
724 
725 
726 
727 
728 
7r9 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
74 0 
741 



$4C0M-84C0M-§4C0n-84CCr— S4COn-34C0n-84C0n-S4C0n-34COn — 
;* DISPOSAL OF 34 COnnAND, 

;* 

: 84C0H-84COn-84C0n-84C0r'-84C0n-84C0n-84COn-S4COn-34C0n **♦ 



C START BIT Tx < Rx ROUTINE. > 



KEVDAYl nov A,RO 



FJLEi AKI :SHXGX 
LOCATION OBJECT CODE LINE 
048P 3D 



HEMLETT-P«CKftRDi 



SOURCE LINE 



0490 D406 

0492 D41B 

0494 23 OD 
0496 C4EF 



0498 FB 

0499 3D 



049A D40F 

049C BAOe 

04 9E 23 OE 
04A0 C4EP 



04n2 00 
04A3 26AB 



04AS D4 0e 

04A7 F431 
04A9 e4Bl 

04 AB D4 0B 

04AD D429 
04AF F42B 

04G1 EAB7 



742 
743 J 
744 
745 
746 ; 
747 
748 ; 
749 
730 
731 ; 
732 
733 
734 
735 
736 

rz7 , 

758 ; 

759 ; 

760 ; 

761 RSTAT: 
762 

763 ; 

764 ; 
765 
766 ; 
767 
768 t 
769 
770 

771 ; 

772 ; 

773 ; 

774 ; 

773 ; 

776 ; 

777 ; 

778 : 

779 ; 

780 ; 

731 RESET: 

732 

783 ! 

734 ; 

735 ; 
786 
787 : 
788 
739 

790 ; 

791 VDATll 

792 ; 
793 
794 

795 J 

796 CHTPH: 

797 ; 

798 ; 



nOVD 
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;St«rt bit triny. 



CALL 
CALL 



MOV 
JI1P 



TSE71 
VLFOl 



A, #13 

JMPR 



;l bit tim« counter- yet «tftpt. 

;Start bit reset rtb "f 5«t. 

i***HEXT CRETAT3*** 
J RETR . 



START BIT ERASE.* Ry ROUT I HE. 



nov 

rtOVD 



A,R0 
P5.A 



:St«rt bit clear. 



CALL 
HOV 



nov 

J«P 



TSET05 ;Hair bit tioe counter set Z 

R2,»03H ;Bit counter set, 

:***HEXT tRBSETJ*** 
JttPR :RETP. 



< DATA Rx ' Rx ROUTINE. ) 



«C14 



HOP 
JNTO 



VDATll- 



:Receivetf data is 
• 0 " or " I - 



CALL 

CALL 
JI1P 

CALL 

CALL 
CALL 

DJNZ 



TSETI 

VLFIO 
CMTDN 

TSETI 

PALAM 
VLFII 

R2,SETRe 



;l bit tim€ counter set i s-art. 
t\ Data = **0*. 

< Data • -1 " . > 

:1 bit time counter ?ct t £*art. 

iParitu flag set. 

; Receive end or* not ' 

< Receive end * > 
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FlUEt AKliSHlCl 
LOCftTIOH OBJECT CODE 

04B3 23 OC 
. 0463 C4EF 



04B7 230E 
04B? C4EF 



04BB 00 
04BC 26t>5 



04BE t)40F 

04CO B86? 
04C2 FO 
04C3 »2C7 
04C3 84CD 

04C7 D4ie 



04C9 231 \ 
04CB C4EF 



04CD 0424 
04CF D414 



04D1 23 OF 
OAfiS C4EF 

0405 04 OF 

04D? B86? 
0409 FO 
04OA t2CD 
04DC 84Cr 



MEWLETT-PACKAROt 8048 (^«s«»t>l€r 
LIME SOUPCE LINE 

709 P«UKS: «0V g^jj 

800 ^"^'^ , ^ 

801 ; < R«c<i^« continue 

303 SETPB: HOV A,tM ^^^^^ 

904 ^"'^'^ 
809 ; 

806 ) „ 

807 J " 

808 ) 

809 I ^ PARITY BIT Rx,< P^* ROUTINE. » ^^^^ 

Bit > « 

312 t 

813 ; 

lii^**'-'" PTYBi 

iil' CALL TSET03 .-Half bi* tl.. counter set .tart. 

«» ' „oV RO..ANSPAP ,..P.rity bit - "0". 

825 ; .. ... coi •■< Parity «rror • > 

826 HCKHC: CALL 'LFOl ^^^^ 

lU - „7 ..—HEXT tNCKOTJ*— 

Tp ^p^ 

831 ; / Par it V ok * > 

832 t PAPCLP :PariV^ f I »9 clear. 
333 ACKPCt CALL ^^f^kf 

I34 CALL VLFOO , 

335 I 

340 PTVBl: CALL TSET09 

1*1 '■ nov RO,««HSPMR ..Faritv bit - M- 

in fH? SCK«C =CP.r.t« error 

846 I 

847 I ^ 

848 : - ■* 

849 



FILE: AKI:SHIGI 
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LOCATION OBJECT CODE LIHE 



SOURCE LINE 



04DE 


F9 


836 


ACkOT : 


nov 


A,R0 


;ACK trftn« 




04 DF 


3D 


857 




novD 


P5> A 










dSd 


; 














839 


f 










ft 


D4 OF 






CALL 


1 9C 1 


• n4if Di^ tkota count <i* 


let ft jt.>rt. 






OO 1 


I 










04E2 


FF 


862 




nov 


A.R7 






04E3 


4380 


863 




ORL 


A> •80H 








AF 


DO* 




liOV 


K « ^ H 








863 












04E6 


D4tB 


866 




CALL 


VLF01 










867 












04E8 


231 A 


868 




nov 


A, «26 


:***HEXT CLCIN3*** 




04EA 


C4EF 


869 




jnp 


jnpR 


. fit 1 r . 








87 0 
















871 
















872 
















873 
















874 






STOP BtT Tw 1 










675 
















S76 
















377 
















878 


\ 










04EC 


FO 


879 


REPRX : 


nov 


A, RO 


^ O vOp Dl ^ T > , 




04ED 


3D 


860 




HOVD 


PS^ft 








861 
















882 












ft ACC 


D4 Do 


683 




CALL 


TSET1 


Jl bit time counter set 


% start. 






684 










n^c fl 

V*r U 








CALL 


PARCLR 


iP«rIty riag clear. 








886 


• 








04rZ 


D4 1 4 


887 




CALL 


VLFOO 


;Start bit -Q* set. 








388 












04F4 


23 08 


889 




flOV 


A, #1 1 


^•••NEXT CKEVDAY3*-** 








890 




JMP 


JMPR 


;RETR , 








891 


















* 






























894 

893 


' 














896 


I 


< 


STOP BIT T" Z 


' FOP •)•» COnWAND. 








897 
898 
















899 


; 














900 


; 










04F8 


F8 


901 


STEP 04 t 


nov 


A,R0 


iStop bit trans. 




04K9 


3D. 


902 




novD 


PS. ft 










903 


; 














904 


J 










04FA 


D40B 


905 




CALL 


TSET1 


:t bit tine counter set 


t- 5t«rt. 






906 


% 








04FC 


8827 


907 




nov 


RO^MSDMSGC 






04FE 


6002 


908 




ttOV 


9R0,tO2H 


:Error indicator set. 




0500 


B826 


.909 




nov 


RO.tSDHSGI 






0302 


6000 


910 




nov 


8R0,tOH 










911 


r 










0304 


E48A 


912 




j«p 


R04ERS 
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PILE. AKl.SHXCl HEWLETT-PACKARD. 9048 ft«*»bUr 

LOCftTIOH OBjeCT CODE LIHE SOURCE LIME 



03 06 F8 

0307 3D 



0306 D40B 

OS OA 

030C PO 
030D B836 
030F AO 

0310 B858 

0312 B002 

0514 B837 

0316 BOOO 

0318 04 AF 



OStA D403 
03 1C 0328 
03IE A8 
031 F FB 
0320 AO 

0S2t D407 
0323 83 



0324 F8 
0323 3D 



913 ; 

914 J 
913 J 
916 

917 ; 

918 J 

919 ; 

920 >* 
921 



922 






A,RO 


923 


STER84 ! 


MOV 


924 

923 




HOVO 


PS, A 








926 


i 






927 




CALL 


TSETl 


928 


\ 






929 




MOV 


RO^tPOLlHG 


930 


t 






93t 




wov 


A^9R0 


932 




MOV 


R0,«RE84H 


933 




MOV 


9R0,A 


934 


} 






935 




MOV 


R0,«RE84C 


936 




MOV 


QR0.V02H 


937 




MOV 


R0>tRE841 


938 




MOV 


ORO^tOH 


939 




JMP 


DISEHD 



STOP BIT T^ 3. FOR 84 COMMAND. 



;Stop bit tr*ft«. 



«D21 



94 0 
941 
942 
943 
944 
943 
946 

947 I- 

948 ; 

949 IMDMBY: 
930 

951 

932 

953 

934 

933 

936 

957 1 

938 : 

959 

960 ; 

961 t 

962 ; 

963 ; 

964 ; 

965 ; 

966 STCR04 
967 

968 : 

969 J 



;1 bit tt»e co«nt«r ««t & xt*rt. 

:Drop b d<vic« ftddrejs xet 
to r«*pon»« bu^f«r. 



:i. DEVICE to ECU HnV «rror • > 
tError indicator s«t. 



SUB ROtJTINE 



I UIPUT DATA SET TO 04 BUF. & BYTE COUNTER INC. ROUTINE. 3 



CALL 

ADD 

MOV 

MOV 

MOV 

CALL 
RET 



CHT8CK 
A,»SDMSCC*1 
RO^A 
A.R3 
eRO^A * 

8CNINC 



; Input dAt9 5«t to <J4 buf . 
;Bvt* counter Inc. 



C STOP BIT Tx 4. 04 COMMAND ALL OK ! END • 



•D24 



MOV 
MOVO 



A^RO 
P5,A 



;Stop bit tJ^«ns. 
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FlUE! ftKUSMICJ HEWLETT-PftCKftRf : 3048 A-scmb I *r 

LOCftTIOM OBJECT CODE LINE SOURCE LINE 

0326 O40B 970 CftLL TSETl :1 bit tim« counter t xtart. 

971 ; 

0328 B827 972 HOV PO,«SDtlSCC :D<v/sc« »ddress cl«9r. 

052ft FO 973 MOV ft,9R0 

0328 53F8 974 ANL ft>«0F8H 

032D 77 973 PR ft I 

032E 77 976 RR ft 

052F 77 977 RR ft t 

0330 ftO 978 MOV 9R0,A 

979 ; 

0331 B41ft 980 CftLL iNDftBY : Input ddt s s«t to 04 buf . 

981 t & byt« counter inc.routlne. 

982 ; 

0533 10 983 IHC 0RO 

994 ; 

0534 FO 983 MOV ft,9R0 

0535 B826 986 MOV R0>i5DHSC1 :Bwte count«r buf*^er set, 

0537 ftO 987 nOV 9P0,ft : 

988 ; 

0538 E4eft 989 JMF R04ERS 

990 ; 

991 : 

992 f 

993 ; " " 

994 : 

993 ; < HC»^ Tx.^ ROUTINE. > 

996 ; «C1. 

997 : - - 

998 ; 

999 ; 

05-3ft F8 1000 NCKDT: MOV ft,RO : HCK trans. 

053B 3D 1001 MOVD P5,ft 

1002 ; 

1003 ; 

053C 04 OB 1004 CftLL TSETl :1 bit time counter set Jt Jt^rt. 

1005 ; 

053e FE 1006 MOV ft.R6 

053F 5248 1007 JBS REFER -.Error » 5 tiaer ? 

0541 IE 1008 IHC R6 :Error counter inc. 

0542 D418 1009 CftLL VLFOl : 

1010 ; - Stop bit set. 

1011 ; 

0544 2319 1012 NOV ft,,i25 : ***HEXT CPEPRXJ*** 

0546 C4EF 1013 JMP JHPR :PETR. 

1014 ; 

0548 B868 1015 REFER: MOV RO,«LftVl 5 tmes error » > 

054ft F^ 1016 MOV ft,8R0 : Disposal of 04 comnsnd or 

1017 ; 84 comman^j ? 

0548 C653 1018 4Z JER84 

054D 04 IB 1019 CftLL VLFOl : 04 .romaand error response. 

1020 ; stop bit -l" set. 

1021 ; 

054F 2316 1022 MOV ft, §22 .!**»NE>;T ESTER043*** 

0551 C4EF 1 023 JHP JMPR iRETR . 

1024 ; 

0553 D41B 1025 JEP84 : CftLL VLFOl ;84 «: dr polling > error response. 

1 026 ; stop bit " set. 
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FlUEl PKIlSMJCl HEWLETT-PACKPRO: B048 A»»€oibUr 

LOCftTlOM OBJECT CODE LINE SOUPCE LINE 

0555 2315 '«8 ' HOV A,t21 : — *NE::T tSTCP94 3— * 

lllr clJr 1029 Jnp jnPP jpetp. 

1030 } 

1031* 

1033 ; 

,034 , < LAST CHftRACTEP INDICATOR CHECK. > 

1035 I !^5t 

1036 

1037 J 

1038 ; 

0339 00 t039 LCINt NOP 

0S5A 2678 1040 JNTO LCIEN :Last character indicator 

1041 ; detect. 

1042 ; 

1 043 ; 

035C D40F 1044 CALL TSET05 :Half bit ti»« ceynter «t i *tart . 

1043 ; 

055E B868 1 046 MOV R0,»LAV1 

0560 FO 1047 MOV A,9R0 

0561 C66F 1048 J2 PA184 ;Dispe»*l of 84 conmand or 

1049 * ^ . 

D403 1030 CALL CMT8CK ;8vte counter check. 

IIIIIII4 1051 . XRL A,MH ;Data <. 5 b..te 7 

0367 C68E 1032 J2 LCIER :< 04 >*rror . 

1 053 ; good ! 

0969 •094 MLL VLFOI 'L^^*!?:"!-"^^ ' ' 

1033 ; Stop bit 1 »et. 

1056 ; 

036B 2312 1057 "OV A,»13 .*HEXT CSTCM043W 

056D C4EF 1058 J«P J«PR ;RETR. 

1059 ; 

056F D403 » 060 BAI94» CALL CHTBCK 

0571 D304 1061 XRL A,«4H :Dat» >f- 5 bvte - 

0573 C694 1062 JZ DY84 :< 34 >error. 

1 063 ; 

1064 ; good » 

0575 D41B 1063 CALL VLFOI Disposal of 84 comaand ' > 

1066 t Stop bit set. 

1067 : 

0577 2310 1068 HOV A, #16 :.-*HE:<T t3T0N84r*-« 

057? C4EF 1069 J"? ^^PP :PETR. 

1070 ; 

057B D40F 1071 LClEN: CALL TSET05 :Half bit time counter ffet ftart. 

1072 : 

0570 B868 1073 MOV R0,«LAV1 

057F FO 1074 MOV A,8R0 ; 

0580 C688 1075 J2 EHST84 

6582 D41B 1076 CALL VLFOI Disposal of 04 command < ► 

,077 ) 5t«>P 
1078 ; 

0384 2318 1079 MOV A, #24 :*»:»NEJCT CSTCR043*** 

0586 C4EF 1030 JMf* ^^MPR iRETR. 

1 081 i 

1 032 ; ' Disposal of 34 coaaand • * 

0588 D41B 1083 ENST34 : CALL VLFOI 
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rtLEi f^lCliSHICI 
LOCATION OBJECT CODE LIME 



HEULETT-POCKARO: 80*8 (*«»«ttbl«r 



SOURCE LIHE 





1084 ; 








1083 ; 






038A 23 t 7 


1086 


HOV 


A,«23 


038C C4EF 


1 087 




jnpR 




1088 ? 








1 039 $ 






038E 0418 


1090 LCIERJ 


CALL 


VLF01 




1091 ; 








1092 t 






D990 2316 


1 093 


nov 


A, 122 


0392 C4EF 


1 094 








1093 ; 






0594 04 IB 


1096 0Y84t 


CALL 


VLFOl 




1097 J 








1098 ; 






0396 2313 


1 099 


MOV 


A,i21 


0398 C4EF 


1100 




JHPR 




1101 i 








1102 i 








1103 1 
















1103 ; 








1106 ; 


< STOP 


BIT Tx 5. 




1107 t 
















1109 ; 








1110 ; 






039A FB 


1111 5TGRd4: 


nov 


A^RO 


DS9B 30 


1 1 12 


novo 


P3,A 




1113 ; 








1114; 






0S9C 04 OB 


1 113 


CALL 


TSET1 




1116 ; 






039E B4CC 


1117 


CALL 


REOSTB 




lite ; 






05A0 686A 


1 119 


nov 


RO^tPOLlNG 


03A2 FO 


1 120 


nov 


A.8R0 


03A3 B856 


1 121 


nov 


R0,«RE34H 


05 AS AO 


1122 


nov 


QRO.A 


03A6 04 07 


1 123 


CALL 


BCHIHC 


03H8 FO 


1 124 


nov 


A,9R0 ' 


05A9 8857 


1123 


nov 


R0*4RE84t 


03AB AO 


1126 


nov 


8R0.A 


05AC C4AF 


1127 


jnp 


01 SEND 




1128 2 








1129 ; 







03AE F8 
05AF 3D 



Stop bit "I* ff«t. 

;***NEXT CSTCR843*** 
; RETR . 

< grater than 3 byt*! > 
:< Oitposal of P4 command ! ^ 
Stop bit -l" set, 

t*^>»NEXT tSTER04}*** 
;RETR. 

;< Oispoffal or 34 conmand * > 
Stop bit -I- set, 

;*»*MEXT tSTER34 3**- . 
;PETR. 



;Stop bit trans. 



jl bst t^ioe counter sftt & start. 



iPtsponffc dat& e«t to 34 buffer. 
lOisposdl address buffer set. 



;B»»te counter b'jffer set. 



1130 
1131 
1132 
1133 
1134 
1133 
1136 
1137 
1 138 
1 139 
1 140 



STOP BIT Tx 6. 84 COnnAND Rx DATA CONTINUE . 



ttCt6 



STCH84 : 



nov 
novo 



A.RO 
P3.A 



;Stop bit trans. 
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FIL€i AKliSHlCl 
LOCATION OBJECT 

0980 D40B 
0982 B4CC 
09B4 D407 
0586 D422 

0588 0414 



05BA 230B 
05BC C4EF 



HEWLETT-PACKARD: 8048 Os*«i»bl«r 



098E FB 
038F 30 



05C0 04 OB 
09C2 841 A 

05C4 D422 

05C6 0414 



05C8 2308 
05CA C4EF 



05CC 04 03 
05CE 0358 

050 0 A8 

0501 FB 
0902 AO 



CINE 


SOURCE LINE 






1141 t 
1142 


CALL 


TSET1 


:1 bit tt»€ counter «€t & irt*rt , 


1 143 i 
1 144 
1145 1 
1 146 


CALL 
CALL 


REOSTB 
BCHIHC 


; Input d»t» Mt to 84 co»»»n<l 

buffer. 
;Bwt« counter Inc. 


1)47 ; 
1148 
1149 ) 


CALL 


PARCLL 


iParity t^^g cU»r 

«. VLF fl»g« cl«»r. 


1150 : 
1 131 
1152 ; 


CALL 


VLFOO 


'start bit -O- *«t. 


1153 t 

1154 

1155 

1156 ; 

1157 1 


nov 


A,»n 

JMPR 


;***HEXT CKEY0AV3*** 
;RETR. 










1160 } 

1161 1 


C STOP 


BIT Tx 7. 


04 COWIAHO DATA Rx CONTINUE- > 

4C18 


t 164 ; 



1166 5TCN04: 
1 167 

1168 ; 

1169 ; 
1 170 
1171 ; 
1 172 

1173 1 

1174 ; 
1 175 

1176 : 

1177 ; 
1178 

1179 ; 

1 180 ; 
1181 
1182 
1133 ; 

1184 ; 

1185 : 
1186 
1187 
1188 
1 189 
1 190 
1191 
1192 



HOV A,RO 
HOVO P9 , A 



CALL TSET1 
CALL INOABY 



CALL PARCLL 



CALL VLFOO 



nov 
jnp 



A, 811 

jrtPR 



jStop bit tr*n». 



:1 bit ti»e counter ««t *, start- 

: Input d»t* »«t to 04 buf . 
b«tfte counter inc. routine. 

;Parity fl*0 clear 

^ VLF fl»9» clear. 



Start bit "0" set. 

:»«*HEXT CKEVDAYI*** 
;RETP. 



-SU8 ROUTINE—- 



C RESPONSE OATft SET TO 84 BUFFER. 3 



1193 REOSTB t 

1194 

1 195 

1196 

I 197 



CALL 
AOO 
HOV 
ttOV 

nov 



CNTBCK 

A»«RE84C 

RO,A 

A.R3 

9R0»A 



; Input data set to 84 buf. 
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LOCATION OBJECT CODE LIHE SOURCE LINE 



03D3 


83 


t t98 
1198 
1200 




PET 












1201 






























1202 
















1203 




04COM- 04COn- 04C0I1- 04C0M- 


04COK- 04COM-04COf1- 04C0M- 04COn 






1204 
















1203 


• * 




DISPOSAL OF 


04 connANC. 








1206 


1 * 














1207 




04COM-04COn- 04C0H-04COH- 


04COM-04COM-04COM-04COM-04COn 






1208 
















1209 
















1210 
















121 1 






C START BIT Tx. 


<, 04 COnnAHD. > 








1212 










•020 






1213 
















1214 
















1213 
1216 












03D4 


Fe 


C0ri04: 


MOV 


A^RO 


1 start bit tr*ns. 




OSDS 


3D 


1217 




nOVD 


P3« A 


( 








1218 
1219 


) 
























0SP6 


04 OB 


1220 
1221 




CALL 


TSET1 


;1 bit time counter j«t 


& Start. 


09D8 


B827 


1222 




riOV 


RO, tSDnSGC 






05DA 


FO 


1223 




nov 


A>»RO 






OSDB 


B85D 


1224 




fiOV 


R0,4TXBUF 


J Tv buffer v*"~— command 


<* 04 ) 


09DD 


AO 


1223 




nov 


ORO, A 






OSOE 


8866 


1226 




HOV 


RO, tLAVI 






09E0 


B013 


1227 




nov 


9R0> 919 


; CLAV1 1 < — ACK3. 






D4t 4 


1 228 
1229 




CALL 


VLFOO 


:MI bit "0" set. 




03\:4 


2302 


1230 




liov 


A, 02 


:»**NEXT <niO0>*«* 




0SE6 




1 Til 

1232 
1233 




jnp 


jnpR 


:PETR. 








1234 
1233 






























1236 
















1237 






( 04 comhand 


C»ATA T*. 








1238 
1239 






























124 0 
















1241 


f 










03E8 


F8 


1242 


COK04D 


MOV 


A,R0 


tStart bit T;; . 




03E? 


3D 


1243 
1244 


} 


novo 


P9.A 










1243 












03EA 


D40B 


1246 
1247 


s 


CALL 


TSET1 


:1 bit tin* counter set 


t xtart. 


05EC 


D4Q3 


1248 




CALL 


CNTBCK 






05EE 


0327 


1249 




ADD 


A>«SDnSCC 








A8 


1230 




nov 


RO,A 






05F1 


FO 


1231 




MOV 


A>eRO 






03F2 


B85D 


1232 




MOV 


RO,tTXBUF 


;Tx btjffer < D»t» *et. 


03H4 


AO 


1233 




MOV 


eRO,A 






03F5 


8868 


1254 




nov 


R0>«LAV1 


I 





FILE: ftKliSHlCI 
LOCATIOM OBUECT CODE LIME 
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03F7 BOO? 
03F9 D41B 

09FB 2302 
03FD C4EF 



05FF B826 

0^01 ro 

0602 83 



0603 B86B 
0603 FO 
0606 83 



0607 Bdl>B 
0609 10 
06 OA 83 



06 OB 23EF 
060D C411 



1235 
1236 
1237 } 
1238 
1239 

1260 1 

1261 I 

1262 ; 



SOURCE LI HE 

MOV 
CALL 

«ov 



8R0,t9 

VLFOt 

A, 02 
J«PR 



;tLAVn « ACK4. 

iHI bit s«t. 

;***HEXT ^niO0>*** 
;RETR. 



1263 

1264 I 



-SUB ROUTINE*— — 



1265 } 

1266 i 

1267 ) 

1268 J 

1269 ; 

1270 BCMTBCt 
1271 

1272 

1273 ; 

1274 ; 

1275 i 

1276 ; 

1277 ; 

1278 ; 

1279 ; 

1280 ; 

1281 CMTBCK: 
1282 

1283 
1284 i 
1283 ; 

1286 t 

1287 ; 

1288 ; 

1289 1 

1290 I 

1291 ; 

1292 BCMIMC: 
1293 



C BYTE COUNT BVTE CHECK- ) 



MOV 
MOV 
RET 



RO.tSDHSGI 
A>9R0 



-SUB ROUTIHE 



t BYTE COUNTER CHECK. 3 



MOV 
MOV 
RET 



RO.tCHTEY 
A,eRO 



-SUB ROUTIHE 



C BYTE COUNTER INC. 3 



1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 



HOV 
IHC 
RET 



RO.tCNTBY 
ORG 



-SUB ROUTIHE-" 



C 1 BIT TIME COUNTER SET. 3 



1303 TSETIi 
1304 



MOV 
JMP 



A » 1239 ; 
TIST ; 



1305 
1306 



1307 ; — 



-SUB ROUTINE— 



1308 I 

1309 I 

1310 J 

1311 ; 



C HALF BIT TIME COUNTER SET. 1 



i 
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FILE: AKliSHlCI HEULETT-PaCKAfPD : 9048 A*««nbler 

LDCATtOH OBJECT CODE LINE SOURCE LINE 



0167237 



06 or 23Fe 

06M 62 
0612 45 
06t3 83 



0614 B837 

06t6 FO 

0617 3307 

0619 C420 



061B B837 
061D FO 
061E 4308 

0620 A8 

0621 83 



0622 BE 00 

0624 B869 
0626 6000 
0628 83 



0629 B869 
062B to 
062C 83 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1323 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1332 
1333 
1334 
1335 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 



TSET05I 

s 

TIST: 



MOV 

riov 

STRT 
RET 



A>#248 

T,A 
CHT 



VLFOOi 



MOV 

nov 

ONL 
JMP 



; 
; 
t 

. 

VLF01 : 



VLFOST t 



WOV 
MOV 
ORL 
MOV 
RET 



PARCEL t 
PftRC^P : 



MOV 

MOV 
MOV 
RET 



PALAHt 



MOV 
IMC 
RET 



-SUB ROUTINE 



C VLF OUTPUT DATft -0" SET. 



RO^VDRMAPH 
A^ORO 
A,»07H 
VLFOST 



-SUB ROUTIHE — 



I VLF OUTPUT DATA "I" SET. 3 



RO.IDRMAPH 
A,3R0 
A.ft08H 

RO,A ; 



-SUB ROUTIHE 



C PAP I TV FLAG CLEAR. 



R6^tO 



tVLF fifths cle*r. 



RO^tAHSPAR :Par itv flag cUar . 
eRO,«OH 



-SUB ROUTIHE 



C PARITY CHECK. 3 



RO^tANSPAR 
8R0 



FtLEi AlCXiSHIC] 
LOCATION OBJECT CODE LIKE 
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HEUtETT-POCKAROi 6048 A»s«ttblftr 



0167237 



SOURCE LINE 



062D B827 
062F FE 
0630 D236 
0632 BO 03 
0634 C438 

0636 B001 
0638 8826 
063A BOOO 
063C E48A 



063E 00 
063F 2648 



-0641 D40F 

-0*^3 FE 
0644 D294 
0646 C44A 

0648 D40F 

064A FE 
0648 5270 
0640 IE 
064e 04 14 



06S0 2314 
0632 C4EF 

0694 8824 
0656 FO 
0637 325F 
0659 8826 
0658 8040 
065D £48A 

06SF 126D 
0661 8868 
0663 8001 
0665 0422 























1370 1 










1 371 I 




Cf^rOr ■ V 9 1^ VWw» V 


s«l to 04 buffer . 3 




1372 1 










1373 ; — — 










1374 i 










1373 ERRSES: 


nov 


RO, tSDHSGC 


;Error ir»dicftt€ • 




1376 


HOV 


A,R6 






1377 


JB6 


ERRSEA 




■* 


1378 


HOV 


eR0^t03H 


;< «bnor»«I ^rror ! > 




1379 


JMP 


ERRSEE 






1380 ) 






;< nor>B«l «rr or ! > 




1391 ERRSEAt 


nov 


8R0r VOIR 




1382 ERRSEEi 


HOV 


RO^tfSDHSCl 






1383 


HOV 


8R0, tOH 


'* 


% 


1384 


JHP 


R04ERS 


t 




1385 ; 










1386 : 




















1388 ; 










1389 ; 




C ACK CHECK 3 


< — - 04 COMMAND. > 




1390 ; 






0029 














1392 1 










1393 ; 










1394 ACK3t 


HOP 




; 




1393 


JHTO 


ACKER 


;ACK bit R:c. 




1396 J 

1397 ; 






fHmlf bit tiac counter s«t L st*rt. 




1398 


CALL 


TSET05 




1399 ; 










1400 


MOV 


n,R6 


;RCK -> 




1401 


J86 


ACKSSC 






1402 


JMP 


ACKER2 


; 




1403 J 






RCK error . 




1404 ACKER: 


CALL 


TSET05 


.tH«lf bit ti»« Count«r s«t t jctart. 




1403 ; 










1406 ACKER2t 


MOV 


A,R6 






1407 


J82 


ACENO 


i5 tioi«s «rror "> 




1408 


IHC 


R6 


; 




1409 


CALL 


VLFOO - 


:Re-ch«n«no«. 




1410 ; 






Start bit •0- .»«t. 




141 1 t 










1412 


HOV 


A. §20 


:**»HEXT <COn04)*»» 




1413 


JHP 


JMPR 


;RETR. 




1414 ; 










1415 ACKSSC: 


MOV 


R0,«SDnSGK 


:<coi»m«nd onlv* > 




1416 


HOV 


A.QRO 


s 




1417 


081 


Rvnoo 






1418 


HOV 


RO^vsonsci 






1419 


MOV 


QRO, 0010000008; 




1420 


JHP 


R04ERS 


t 




1421 1 










1422 RUnODt 


J80 


Ronoo 


;CoM»»nd 4- RD or UR ? 




1423 


MOV 


R0.«CHTBY 


; i 




1424 


HOV 


ORO.OIH 






1423 


CALL 


PARCLL 


iP^rlty flag clear ; 





j 

1 

i 



FILE) AKliSHlCX 
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HEWLETT-PACKftRPt 9048 Ars«nMcr 



0167237 



LOCATION OBJECT CODE LINE SOURCE LINE 



0667 


D414 


1426 


; 






b VLF f Iaoc el#Ar« 


1427 




CALL 


VLFOO 


f 






1428 


; 






start bit •0" «et . 






1429 








0669 


23 OA 


1430 


J 








1431 




MOV 


A, 91 0 


:***KEXT <C0n04D 


066B 


C4EF 


1432 
1433 


; 


jnp 




;RETR. 


066D 


0422 


1434 


ROnODt 


CALL 


PARCLL 


; Parity flag cU»r 


066r 


B868 


1435 


; 






t VLF fUgs cl«*r. 


1436 




nov 


R0««LAV1 


0671 


B001 


1437 




MOV 


OR0,«1H 




0673 


686B 


1438 




nov 


R0>*CNT6Y 




0673 


8000 


1439 




MOV 


9R0, ftOH 




0677 


D414 


1440 




CALL 


VLFOO 


I Start bit "O" s«t. 






1441 


J 






0679 


2308 


1442 








c CO an and response* > 


1443 




MOV 


A, 4 11 




067B 


C4EF 


1444 
1445 


J 


JMP 


JMPR 


; RETR . 


067D 


C42D 


1446 
1447 
1448 
1449 
1450 


ACEND: 

; 


4t\P 


ERRSES 








1451 














1432 






C ACK CHECK 4. 


< 04 COMMAND. > 






1453 
1454 












1433 


t 












1436 


I 








067F 


00 


1457 


ACK4: 


NOP 






0680 


2689 


1458 




JNTO 


AERCK 


tHCK Dit Check . 






1439 


• 










1460 










0682 


D40F 


1461 
1462 




CALL 


. TSET05 


(Half bit ti»« counter s«t %. 


0684 


FE 


1463 




nov 


A, R6 


:<ACK * > 


0633 


D293 


1464 




JB6 


AOKCK 


06O7 


C48B 


1463 
1466 




JHF 


AERCK2 




0689 


D40F 


1467 








< NCK ! > 


1468 
1469 


AERCK ! 

i 


CALL 


TSET05 


:Half bit time count-r s-at t. 


0686 


FE 


1470 


AERCK2 : 


MOV 


A,R6 


;5 tines error 


06 8C 


S2A7 


1471 




JB2 


AEHCK 


069E 


IE 


1472 




INC 


R6 


: Error Counter Inc. 


068F 


0424 


1473 
1474 




• CALL 


PARCLR 


Challenge once more. 
; Parity flag cU^r. 


0691 


C4A1 


1475 
1476 


t 


JMP 


A04COH 


0693 


B4FF 


1477 


AOKCKt 


COLL 


8CHTBC 


:< ACK & PCK ok r > 


0695 


5307 


1478 




ANL 


A,t07H 


0697 


A9 


1479 




MOV 


R1«A 




0698 


C9 


1480 




DEC 


R1 


; 
; 

; 


0699 


0403 


1481 




CALL 


CHTBCK 


069B 


09 


1482 




XRL 


A«R1 



«B9 



start. 
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FILE: 0ICI:SH1CI 
LOCATION OBJECT CODE LIME 



HEWLETT-PACKftROt 8048 A»r«BiM«r 



069C C6A9 
069E 10 
069F D424 



06Af D414 

06A3 230A 
06A9 C4EF 

06A7 C42D 



06A9 6826 
06 AB B040 
06AD E48A 



06AF D422 

06B1 B857 
06B3 FO 
0664 F2BA 
06B6 2310 
0688 C4eF 

06BA FF 
0688 F2CA 



068O 8867 
06BF FO 
06C0 F2C5 
06C2 ID 
06C3 6477 



06CS FF 
06C6 D2E8 
06C8 C4F2 



06CA 337F 
06CC AF 

06CD 92E4 



1483 
1484 
1489 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1300 
1301 
1302 
1303 
1504 
1303 
1306 
1507 
1508 
1309 
1510 
151 1 
1512 
1313 
1514 
1315 
1516 
1317 
1518 
1319 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1335 
1536 
1537 
1338 
1539 



SOURCE LIME 

JZ 

INC 

CALL 



END 0411 

9R0 

PARCLR 



A04COH: CALL VLFOO 



I 

AEHCK: 
I 
i 

END04Ut 



MOV 

JHP 

JHP 



nov 

NOV 

JHP 



A^ilO 
JHPR 

ERRSE8 



»Tv operation «nd or not 

iPirlty cl«»r. 

Tx op*r»t»on continue 
for 04 CO« ? > 
jSt*rt bit -0* **t. 

:**«NEXT <COM04D)«** 
;RETR. 

!04 coRin«nd response error. 
Error Indicator set. 



e ly operation end for 04 co» 



R0,»SDnSC1 
eR0,O01 0000008 
R04ERS 



3U8 ROUTINE— 



t JMP TO NEAD ROUTINE. 



1 

; • 

; 

01 SEND: CALL 

MOV 
NOV 
JB7 

nov 

JMP 



JPIDLt 
t 

COHTDE : 
; 

ALEND: 
i 

PCHKSt 

t 

; 



HOV 

JB7 



MOV 
MOV 
JB7 
INC 
OrtP 



MOV 
J86 
JMP 



ANL 
MOV 



JB4 



PARCLL 

R0,»RE841 
A^ORO 
JPIOL 
A, •27 
JMPR 

A,R7 
PCNKS 



RO^tOEMAPN 
A,9R0 
ALEND 
R5 

DM&RE 



A,R7 

PRDR2 

NTDRP 



A^07FN 
R7,A 

PRDEV 



tParity flag clear 

6 VLF flag* clear. 



; Response fl»9» c^ec^- 



< no response » > 
iDevice end 



; Device continue. 

I 

i 

( response l > 
; Response flag clear. 



FILE I AKirSMlCI 
LOCATION OBJECT CODE LINE 
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0167237 



SOURCE LINE 



06CF B867 
06Df FO 
0602 F2DF 
06D4 FF 
06D5 B209 

06O7 C4B0 

0609 FF 
06DA 4340 
06DC AF 
D6D0 C4BD 

06DF FF 
06E0 62EB 
06e2 C4BD 

06E4 B2E8 

06E6 C4F2 

D6E8 53BF 
O^EA AF 

06EB BD5E 
06ED C4FC 



06EF C9 
06F0 2F 
06F1 93 



1740 


HOV 


RO,tDEttAPH 






1 541 


nov 


A,eRO 






t 543 


JB7 


QUESE 


: 




1 543 


NOV 


A^R7 


t 




1 544 


JB5 


PRLSF9 


• 




1 545 i 










1546 


JHP 


COHTDE 


; 




1547 ; 










1548 PRLSFSt 


MOV 


A^R7 


: 




1549 


ORL 


A,«04 0H 






1 550 


MOV 


R7,A 


; 




1 55 1 


JMP 


CONTDE 


; 




1552 ) 












nov 


A,R7 






1554 


JB5 


PRDRP 




* P. R. device poH 


1555 


JMP 


COMTDE 




1556 ; 








K.R.drOp poll. > 


PfTDEV: 


JB5 


PR0R2 




Priority device p< 


1 ; 








^ P. R .drop pol I . 


1559 


JMP 


NTDRP 




Meyt drop select. 


1560 ; 










1 56 1 PRDF2 : 


AHL 


A,«OBFN 






1 562 


MOV 


R7, A 






1 : 










1564 PRORP : 


MOV 


RS.tOEMAPO 




K Priority or R.R.d 


1565 


JMP 


STOPS 




1566 ; 








%, priority drop po 


1567 } 








1st drop select. 


1568 : 




















1570 ; 










1571 J 




C RETURN 


ROUTINE. 1 


1572 ; 




















1574 J 










1575 JMPR: 


SEL 


RBO 






1576 


XCH 


A.R7 






1577 


RETR 








1578 t 










1579 t 













SUB ROUTINE 



1381 
1582 
1583 
1584 
1585 
1586 



SUB ROUTINE-— 



t NEXT mCCESS drop SELECT. 



06F2 


BD5E 


1587 


NTDPP: 


MOV 


RS.«DEH«P0 


06F4 


FC 


1568 




MOV 


A,R4 


06F5 


A8 


1589 




MOV 


RO,A 


06F6 


FO 


1590 




MOV 


A,9R0 


06F7 


F2FC 


1591 




JB7 


STDPS 


06F9 


1C 


1592 




XHC 


R4 






1593 








06FA 


E4 09 


1594 




JMP 


SETSD 






1595 












1596 


} 







:Drop end or not 
:* not e.nd ' > 
Next drop set. 
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FltE) AKI:SH]C1 
LOCATION OBJECT CODE LINE 

06FC BC31 
06FE B83t 



HEULETT-PaCKARD: 
SOURCE LINE 



8048 Ayscablcr 



0700 
0701 



FO 

7205 



0703 E409 



0705 2304 
0707 C4EF 

0709 FC 
07 OA A8 
070B FO 

07 OC 4308 
070e A8 

070F FF 

0710 3216 

0712 231C 
07t4 C4EF 



0716 F8 
■ 0717 3D 



0718 FF 

0719 321D 

071B D40B 

071D FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4eF 



1597 




nov 


R4«tDRMAP0 


1 S98 




KOV 


RO^ODRMAPO 


1 599 




nov 


A^ORO 






JB3 


SELSEt 


1601 








1602 




jrtP 


SETSD 


1603 








1604 






A^«4 


1605 


SELSET : 


MOV 


1606 




JWP 


JMPR 


1607 


; 




A,R4 


1608 


SETSD t 


nov 


1609 




MOV 


RO,A 


161 0 




MOV 


A,9R0 


161 t 


X 




A,t08H 


1612 


ANSUOt 


ORL 


1613 




MOV 


RO>A 


1614 


; 






1615 




MOV 


A,R7 


1616 




4B1 


DSCF84 


1617 


J 






1618 




MOV 


A, 928 


1619 




JMR 


JrtPR 


1620 


; 






1621 









Drop <nd * > 



;Drop »«p *«t or not ? 



« Not s«t t > 
;i>**NEXT CMTMIHTJ*** 

;RETR. 

•< ?«t ! ) 



1622 ; 

1623 ; 

1624 i 

1625 i 

1626 t 

1627 ; 

1628 ; 

1629 : 

1630 DSCF84t 
1631 

1632 ; 

1633 : 
1634 
1635 
1636 ; 
1637 

1638 ( 

1639 DSCFJJ: 
1640 

1641 

1^42 I 

1643 

1644 

1645 

1646 

1647 I 

1648 

1649 

1650 } 



:***NEXT rDSCF843*** 
;EETR. 



t DROP SCAN FOR 84 COMMAND. 3 



•D28 



MOV 


A^RO 


:Droo sc»n. 


MOVD 


P5,A 




MOV 


A..R7 


: 


JB1 


OSCFJJ 




CALL. 


TSET1 - 


:l bit ti»« coynt«r 5et. 


MOV 


A,R7 




ANL 


A^tOFDH 




MOV 


R7,A 




MOV 


A,RO 




ANL 


A,«087H 


> 


MOV 


RO,«DRMAPH 




WOV 


ORD^A 


; 


nov 


A, 84 


;***NEXT CMTMINTI**-* 


JMP 


JMPR 


: RETR . 
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LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 







1654 






1653 






1656 






1657 






1658 


077n 


97 


1639 


072C 


A7 


1660 






1661 


Ur ^1/ 


r cf 


1 662 




67 


1 663 




HO 


1 904 


0730 


83 


1 665 






1666 






1667 






1 OOO 






1669 






1 670 






1 o r 1 






1 o r 2 






1 o r 49 






I 674 


Of 31 


Tf * 














1 677 






1 Of o 






1 or T 






1 680 






1 681 






1 682 






1 683 






1 684 


ur J* 


ff%A AC 

U4 Ur 


1 90D 


0736 


8857 


1 686 


0738 


FO 


1687 


0739 


F243 


1 688 






1 689 






1 £0 ft 


073B 


B4FF 


1 691 


Ur 51/ 


r 


I D72 






* 


U » J*" 


7^ 1 B 

«i3 1 P 


1 694 


0* 4t 




• OTf3 






t £OC 


U f 


r ADA 


t OT? » 






1698 






1699 


074S 


FF 


1700 


0746 


4301 


1701 


0748 


AF 


1702 


0749 


E459 


1703 






1704 






1705 






1706 






1707 






1708 






1709 






1710 



t VLF INPUT DATA • 1 ■ SET, 3 



; 

; 

VLFI1 I 



VLFRST t 



CLR 


C 


I 


CPL 


C 




NOV 


A,R3 




RRC 


A 


: 


NOV 


R3.A 


; 


RET 







-SUB P-OUTUIE- 



C VLF INPUT DATft 



SET, 



VLFIO: 



CLR 
JMP 



C 

VLFRST 



C UAIT for 64 COnMAND DISPOSAL. > 



IDLINT! 



DHTSET: 
ST04DP: 



CALL 
NOV 
NOV 
JB7 



CALL 
JB7 

MOV 

JMP 

JWP 



MOV 

oni 

MOV 
JMP 



TSET05 
R0.l»RE84| 
A. ORG 
DHTSET 



BCMTBC 
ST04DP 

A..a27 
JMPR 

JPIDL 



A,R7 
A.II01H 
R7,A 
INT04S 



:Hal»* bit tinft counter ff«t t jtart. 
;84 buffer «i>pty. 



.!E:tit 04 operation. 
..•*«HEVT CIDLINT3*** 
84 buff«r empt*.'.^ 



C CHANG IHO OPERATION TO 84 .3 
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0748 FB 
074C 3D 



074D D4 0B 



074F 
0750 
0752 
0794 
0796 
0757 



FF 

1234 
C4AF 
93FE 
PF 

E434 



0759 
079B 
075C 
075E 
075F 
0761 
0762 
0764 
0763 



B825 
FO 
5307 
A9 

B837 
FO 

3307 

D9 

C67B 



0767 F9 

0768 4308 
076A A8 

076B FF 
076C 3272 

076E 23 ID 
0770 C4EF 

0772 53FD 
0774 ftF 
0779 E477 



1711 I 

1712 J 



1 r 1 J ; 






1714 HOrbw^i 


nov 


1 » I 3 


MOVD 


P5,A i 


1 ( 1 o % 






1717 f 
1 r 1 O 


CALL 


jggTI ;1 bit tift*r cour»t*r »«t t «t*rt . 


1719 ' 








nov 


A^R7 I 


1 721 


080 


APIUT 


1 722 


JHP 


01 SEND : 


1 t 1 ^ t • 


ANL 


ft,»OFEH : 


T » A.4 


nov 


R7>a 


1 f « J 


jnp 


IDLINT ; 


1 726 ; 






1 r ZD / 
1729 J 




C 04 DROP SELECT. 3 


1730 ; 






1(31 I ————— — 






1 f -AA / 






1 » 33 IHT » I 


nov 


PO^tSDnSCH 


1 734 


nov 


A.9R0 


1 ( 9^ 


AHL 


A.»07H 


1 736 


nov 


R1 , A 


1 737 


nov 


RQ . ttDRnAPH 


1 738 


nov 


fi,OR0 


1 • 07 


AHL 


A . • 07H ; 


1740 


XRL 


A^RI ! 


1 74 1 


JZ 


NOCHCE 








1743 


nov 


a,Ri 


1744 


ORL 


ft,1l08H 


1743 


MOV 


RO, A 


1746 : 






1747 


nov 


a.R7 


1748 


JB1 


DSF04B 


1749 ; 
1750 


nov 


0.t2« :***HE>CT CDSF 94C3-* 


1751 


J«F 


JMPC - :RETP. 


1752 : 




A.ttOFDH 


1733 OSFOASi 


ANL 


1794 


nov 


R7,a 


1733 


jnp 


DSF04C 


1756 : 






1757 J 


















1760 ; 




t DROP SCAN FOR 04 C0nn«HD. 3 


1761 : 











0777 F8 

0778 3D 



1763 t------- 

1764 ; 
1763 .: 

1766 DSF04CI 
1767 



nov 
novD 



A.RO 
P3.A 



FXLEt aKI:SHICI 
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LOCATION OBJECT CODE LIKE SOURCE LINE 







1 768 














f 7llO 
1 t Oy 


t 








0779 


D40B 


1 77 9 




CALL 


TSET1 


M bit tlffl< counter set. 






1 f r I 


i 








Or r B 


F9 


1 772 


NOCHbt : 


hov 


A, R1 




077C 


B837 


1 773 




HQV 


RO, •DRMAPH 




077E 


20 


1774 




XCH 


A^9R0 




077F 


B86C 


1 » r Q 








• 




aft 


1 f r b 




HOV 


9R0 ■ A 


• 






1 777 


; 












1 778 


; 








0782 


D422 


1779 




CALL 


PARCLL 


! P»r i ty f I »g c 1 4 »r 






1 780 


' 






i VLF fldgff cl«sr. 


0784 


04 1 4 


1 781 




CALL 


VLFOO 


I Start -0" bit set. 






1 782 


; 








Or 66 


231 4 


1 783 




HOV 


A, i20 


: •**»IEXT tC0M043**'* 


0788 


C4EF 


1 784 




JMP 


JMPR 


;RETP . 






1 783 


; 












1 786 


! 


























1788 














1 789 


* 




C 04 COMMOHC 


• DISP END. 3 






1 790 


i 












1 791 














1792 










078A 


B86C 


1 793 


P04ERS : 


HOV 


RO, tSAVDPP 


; 


078C 


F 0 


1 794 




HOV 


A>eRO 




078O 


B937 


1 793 




HOV 


R1 .HDRMAPH 


i 


079F 


21 


1796 




XCH 


A,ORt 


; 


0790 


A8 


1 797 




HOV 


RO^A 


: 






1 798 










0791 


FF 


1799 




HOV 


A,R7 


; 


0792 


S2A7 


1800 




JB2 


T3UGXN 


; 






1801 


• 








0794 


F1 


1802 




MOV 


A,eRl 


; 


079T 


08 


1803 




XRL 


A^RO 


; 


0796 


C6AE 


1804 






MAOADE 


; 






1803 










0798 


B867 


1806 




HOV 


RO^ItDEMAPH 




079« 


FO 


1807 




MOV 


A^ORO 


: 


07?B 


F2ftC 


1808 




JB7 


TSUG12 ' 


: 






1 809 


t 








079O 


F t 


1810 




MOV 


A, QRI 




079€ 


5307 


1811 




«HL 


A.C07H 




07i*0 


4308 


1812 




ORL 


A^ tOBH 




07A2 


A8 


1813 




MOV 


RO,A 




07ft3 


231 E 


1814 




MOV 


A, §30 




07« 


C4EF 


181S 




JMP 


JMPR 








1816 


I 








07ft7 


53FB 


1817 


TSUGiNt 


AHL 


A.tOFBH 




07pa 


rtF 


1818 




MOV 


R7,A 


; 






1819 


; 








07AA 


C4F2 


1820 




JMP 


NTDRP 


/ 


07ftC 


C4AF 


1821 


TSUCI2: 


JMP 


D I SEND 


I 






1822 


; 








07AE 


E44F 


1823 


riADADE : 


JMP 


MADAD2 


* 






1824 











POUT 1 HE- 



rXLEi OKliSHlCI 
LOCATION OBJECT 



236 

HEULETT-PftCKrtRD: 8048 ft»»€»bl«r 
CODE LIME SOURCE LIKE 



01 67237 



07B0 38 
07B1 30 
07B2 42 
07B3 47 
0764 4C 
07B3 31 



07B6 B837 
07B8 FO 
07B9 5307 
07BB 03B0 
07BD A3 



07GE 
07BF 
07C0 
07C2 
07C3 
07C3 
07C6 
07C7 
07C9 
07CA 
07CC 



A9 
Ft 

7aFe 

F9 
0304 
A8 
FO 

TaCE 
FF 

33EF 
E4D1 



07CE FF 
07CF 4310 
07D1 AF 

07O2 B85E 
07O4 BAOO 

07D6 FA 
0707 960E 
07D9 BAFF 
07DB Fl 
070C E4E3 



1823 I 
1826 

1827 t 

1828 ; 



1831 



SU8 ROUT I ME 



C CHANCING THE DEVICE MAP. 3 





; 

itllMt 


itttiini 


tniiiiM 


iiiiiniiinittnnititiMii 


iiiiniiii 


s 1 


HEAD 


ADDRESS 


TABLE OF THE DEVICE 


nop 1 . 




M 

ROHTIi 












D8 


Dvmo 


;Drop »0 <• de^ 


ic« »»»p 1 


>. 


; 1 


D6 


DVflll 


;Drop il < 






; 1 


DB 


DVnT2 


;Drop #2 ^ 




> . 


il 


DB 


DVW13 


;Drop #3 <- 






;l 


DB 


DVri14 


:Drop «4 ( 






;t 


DB 


Dvm5 


•Drop (15 C 




>. 



1833 
1834 



1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1 B48 t I 

1 849 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 



tS30 1 



1831 


DEVCH: 


NOV 


RO,»DRMAPH 


1832 




nov 


A,8R0 


1833 




ANL 


A,II07H 


1834 




ADD 


A.ffROHTt 


1855 




novp 


A, 80 


1856 








1837 




MOV 


R1,A * 


1838 




«ov 


A,8R1 


1839 




J63 


PUEHD 


1860 




MOV 


A.Rl 


1861 




ADD 


A,*4H 


1862 




nov 


RO.A 


1863 




MOV 


A,9R0 


1864 




JB3 


FRSET 


1863 




MOV 


A,R7 


1866 




ANL 


A^»OEFH 


1867 




JMP 


RPSETE 


1868 








1869 


PPSET: 


MOV 


A.R7 


1870 




ORL 


AjtlOH 


1871 


RPSETE: 


MOV 


R7,A 


1872 








1873 




MOV 


RO>tDEMAPO 


1874 




MOV 


R2»tOH 


1873 






A,R2 


1876 


DEVPS: 


MOV 


1877 




JHZ 


sypAC 


1878 




MOV 


R2,tOFFH 


1879 




MOV 


A,9R1 


1880 




JMP ' 


COMCT 


1881 


; 







: 'for current drop > 



: Device polling map yet or not 
i Priority or round robin ' 



;P9lling ri»5 set.* round robin.* 
!Polling prior ity poll. 



;R0 B devscft aap 2 pointer. 
;R2 « F.F fl«9. 



t 

;< 



bit 0-3 
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OTOE 


BAOO 


1 882 


SWPAC t 


HOV 


R2, ffOK 


07E0 


F 1 


1 833 




MOV 


A,ORI 


07E1 


47 


t884 




SWAP 


A 


07E2 


1 9 


1885 
1 886 


; 


INC 


Rl 


07E3 


53 OF 


1887 


CONCT : 


ANL 


A,f OFH 


07E5 


PO 


1 338 




NOV 


ffRO, A 


07E6 


D3 0F 


1839 




XRL 


A«*OFH 


07Ee 


C6F2 


1890 




JZ 


DEVCE 


07EA 


F8 


1891 




HOV 


A,RO 


07EB 


D36S 


1892 




XRL 


A,«DEMAP7 


07ED 


C6F3 


1893 






DEVCE2 


07EF 


to 


1894 




IHC 


RO 


07FO 


E4D6 


1395 
1896 




JWP 


DEVPS 


07F2 


08 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


nov 


A«9R0 


07F4 


4380 


1899 




ORL i 


A,«80H 


07F6 


AO 


1900 




MOV / 


9R0.A 


07F7 


83 


1901 
1902 




RET / 




07FB 


Be5E 


1903 


PUENDt 


NOV 


RO^IIDEMAPO 


orFrt 


BOFF 


1904 




MOV 


PRCiOFFH 


07FC 


83 


1905 
1906 
1907 




RET 





btt 4-7 > 



Device «nd 
D«vtc« map end 



: Device map 1 not set. 



1908 ;««««tt«*«««tttt«4l««««tt«««««ii»«««««titt<»ti« END «««Mli»«t««titt4ti»«««««iiii«« 



Errof*«« 
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2 ; 

3 

4 ; 

5 SEIShKU. 

7 SEISmHi, 
e SE15«I'U. 

JO I 

It 

t2 ;*♦*** 

13 

14 

13 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 

27 
26 
29 
30 
31 
32 

33 
34 

36 

37 t..«.*« 

38 ;*-*** 
39 

40 



PfN: 



EOU 01 H 
E9U 12H 
EQU 98H 
EOU 2 



v«r»ion Ho. 



T0SHINO_0S />> 
<<< TOSKIBft HO OS 
<<< TOSHl t IHO OS >>> 
'<< TOSHI NO OS >>> 

<<< D»t» For»»*t 

ftdr* H \ ECU ftddre»» H > 

0ar% L < ECU OddresF U » 

D«ta Lvngth H 



< 0»t» p Crrop P Co»n»nd / D»t» > 



0»ta N 



Bv fl.TaMaKii 4 7.XH0UE 



Funct-ien 

<lj CCC t ECU Coi>»tt»jni"c»t lOf» 

Echo B»ck 

Forced Tun 109 / Off »C«« 
Send Function < rtLOH« > T«»t 

<2> - — R*a Back up 
<3> - — Verification 



41 
42 
43 
44 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 



'<< : Bug Lts^t > 



BIASt 



EQU OOOOH 



PR0GIW*MVER8X0Hi EQU BIAS 
p;j_CRC ERROR r EQU BlA-5+4 
RX_CPcl0K YOi EOU BIAS+S 



; DS 4 
t OS 4 
; DS 4 



APPENDIX C 
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HEWLETT-PACKAPD: 8086 Aa»«»bl«r 



SOUK^CE LINE 

58 IBF_OVEf>_PLOUt 

99 SCAH_MOC'E_FLftCt 

60 VI£W_CHttHMEL: 

61 PC CODE: 

62 EVEHT_CMftMNEL 

63 ; 

64 VUF_ERROR^n«P » 
63 PC_Fc_LISTt 
66 BnSIC^AUTHOi 
67 
68 

69 
70 

71 ; 

72 A200Ht 

73 CH_HO_FREO 

74 TinE_TABLEi 

75 JUMP^ftDDRESS r 

76 NEXOO.ADRS: 

77 ; 

78 TO.DROP: 

79 TO_CCC: 

80 ; 

81 DS2: 

82 IHDEX.RX.I ! 

83 INDEX^TX^I : 

84 CTRL_T: 

85 CTRL 1 COUNT: 

86 lHDEX_RX_2i 

87 XNDEX^TX_2i 

88 CTRU.Zt 

89 CTRL.2.C0UMTt 

90 PftCE_Sy: 

91 ECH0_B*4CK_FLftC : 

92 REVERS_CH«HEL : 

93 TX_BUSV_FLAC : 

94 BftSE.POINT! 

95 IHIT.POINTi 

96 BIHftPY^LEDt 

97 ECHO_BACK_ftDPS: 
98 

99 COHV_NOi 

100 DROP~MD: 

101 IC.BYTE: 

102 OEVlCE.MOi 

103 XD_BVTEt 

104 CONV_NO_BITi 
103 tROPlNO^BITt 
106 DEVICE.NO.BIT: 
107 

108 «UL_ADR 

109 EXTRH.STAT 

110 TEI1P_R_CH 
11 1 

112 t 

113 OBF_BF_Mt 

114 OBF^BF^CriDt 



EdU BtAS-*-l2 
ECU 6lAS4^t4 
EOU 61AS^16 
EOU BtAS<*^32 
EOU aiAS4^4$ 
EOU BlAS-t-So 
EOU 81034-128 
EQU BIAS+256 
CQU BlA3-*-2S6+t2S 
I 8IAS+512 



EQU 20 OH 
CQU A200M 
EQU A200W*100H 
EQU A200H«13 0H 
CQU n200H-*^200H 

480H 

EQU 050 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
CQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 



070 OH 

0S2*2*1 

DS2+2*2 

0S2*2*3 

DS2+2-4 

DS2*2*5 

DS2+2*6 

0$2*2*7 

052-^2*8 

D$2*2*9 

DS2*2*10 

DS2*2*11 

DS2+2* 1 2 

DS2*2'<'I3 

DS2+2-I4 

DS2*2-'15 

DS2*2-16 



EQU DS2*2-1S 
EQU 0S2*2-19 
EQU DS2*i-20 
CQU DS2+2-21 
EQU DS2+2-22 
CQU DS2'»2*23 
EQU 0S2+2-24 
ECU DS2+2-25 

EQU DS24>2*29 
EOU DS2>2*30 
EQU 0S2*i'*^% 

74 OH 

EQU DS242«32 
EQU OBF_BF_H-H 



2 

DS 1 
DS 3^2 
OS 8*2 
OS 8 

OS 128 
OS 128 
OS 128 



; DS 256 

; 8'«'8*2 

; 8*8*2 

: 64*2 



FREQUENCY TABLE STaRT FROM HEPI 



I OS 2 
! DS 2 
f DS 2 



0000 0000 



STORE #3 
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SOUPCE LINE 



113 OBP_BF_IDt 

116 OBF_BF_BVTEt 

117 COMV_SELECT: 
118 

120 OSt ( 

121 MOW^EVEMT! 

122 BePOP.CVENTi 

123 EVEHT^EHhBLE: 
124 

129 LSB.LEDl 

124 nSB.LED: 

127 HSB^LED: 

128 PPV_UED: 

129 - . 

130 KEY.DATAr 

131 OHE^SEC.TlhERi 

1 32 TUMER^D 1 i 

133 TUNER_02! 

134 TUNER^CBL: 
113 UP_FLf*Ci 

136 DOyN_FLftCi 

137 PC.FC^EXlSTi 
'l38 POUER.FEEDt 

139 ; 

140 
14t 

142 DS16: 

143 DROP^CriD.BFt 

144 SPU_CnD_BFt 

145 FROn.OBF_BF: 
146 

147 SEND^EHrtBLEt 

148 SEND_At>ORESS ! 

149 SEND.lNDEXi 

130 SEHD_CriD_RESP ! 

131 SEND_D<*T<»^BUrFt 
132 

153 EVENT_KO_FREQ ; 
154 



EQU 0BF.BF_N*2 
EQU 0BF_SF_H*3 
EOO 08F_BF_N*16 



DS B 



EQU 0780M 
EQU DSl 
EQU DSl+1 
EQU DS1*2 

EQU DSl*^ 
EQU DS1*5 
EQU DSI-'t 
EQU D$l*~ 

EQU DS1+9 
EQU 6S1+1 0 
EQU OSHtl 
EQU DSl+12 
EQU OSl+13 
EQU DSl+14 
EQU DS1*15 
EQU DSl+16 
EQU DSl+17 



EQU BOOH 
EQU OS 16 
EOU DSl6*16*t 
EQU DS16*16»2 



EQU DS16*1**3 
EQU SEHD_EMABLE*1 
EQU SEHD_Ol>&RESS*2 
EQU SEHD_rtDDPE?S*3 
EQU SEH03aD&PES5+4 

EQU 900H 



155 
156 
157 
138 
159 



160 KEY.OATA^STACK: 

161 ECU^ftDDRESSi 

162 TX_LEHCTH: 

163 TX.COKM0ND! 

164 TX.BUFFEPt 
163 

166 
167 1 

16B TinER.COUHTER: 

169 IHDEX_Hl5T0RYt 

170 HISTOPY^BUFFER: 
17t 



EQU 100'»M 

EQU KEY_D»T(4_STACK* 16*64 
EQU ECU^AC^DRESS** 
EQU ECUIaODPESS+3 
EQU ECUZ*^0DRE^S*4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



: DS 16 
; DS 16 
! DS 16 

DS 1 
DS 2 
DS 1 
DS 1 
DS 1S3 

DS 256 



: DS 16*t4«=lOS4 
; DS Z 
t OS 1 
DS 1 
: DS 256 
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SOURCE LINE 



PhCE_HE« : 



172 
173 
174 
175 
17S 

177 STftCK^EHD! 

178 STACr TOPi 

179 ; 

180 ; 

181 I 

182 eS_BACr_UP: 

183 ES_BftCr~UP«1 ' 

184 ES_BAC>:*UP"2 : 
1S5 : * ~ ~ 
186 ES_EVEHT_TIMEF;: 
187 

188 ; 

189 : 

190 ; 

191 nuijio 

192 TIttER_0UT_COI>Et 

193 PLaS_KEV_CODE : 

194 EVEMT_KEV_CODE : 

195 ftUTHO_KEv2cODE : 

196 ONOFFJ EY^COOE : 

197 nniUsI»:EV_CODE: 

198 SCi»N_KEV COtE: 

199 CLEHF_h;EV_COOE: 

200 SENC'^KE i'_CODE : 
2 0 1 POWER_^OM~CODE : 

202 POWER*OPF_C0DE : 

203 RECENT.OH CODE: 

204 RELEASE_CODE : 

205 KEY PUSH CODE: 

206 ; ~ 

207 ftSCII E»: 

208 ftSCIlIftU: 

209 ASCII St: 

210 ftSCIl"p:: 

211 ASCII PC: 

212 flSCIlIc:.: 

213 ASCII_«S- 

214 ftSCIl^fiD! 

215 PSCII_DE: 

216 ASCII_WU: 

217 ftSCn_HO! 

218 ASC11_C0: 

219 ASCII PR: 

220 ; 

221 PUSH ALLt 

222 POP_ALLt 



EQU 3000H 

EQU 39FFH 
EQU 4000H 

BAClf_UF PAn Ar 

EQU 0 
EQU 20 OH 
EQU 40 OH 

EQU ^OOK 



lofl 



EQU 
EQU 0 
EQU 10H 
EQU 11H 
EQU 12H 
EQU 13H 
EQU 14H 
EQU 1SH 
EQU I^H 
EQU 17H 
EQU I8H 
EQU 19H 
EQU IHH 
EQU ISH 
EOU 1CH 



EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4572H 

4t55M 

5343H 

4643N 

:f043H 

434CH 

3345H 

4164H 

6445H 

0D49CH 

0D4DCH 

43DCH 

5072H 



£23 I 

224 SEKD 

225 ; 

226 1 



EQU 6 OH 
EQU 61 H 

EQU 64i*2 



DS 512 
03 512 
C'S 512 

DS 128*6 
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HEWLETT-PACKARD! 8086 «ff»«»bl<r 
SOURCE LI HE 



0000 FA 

OOOt BSASFF 

0004 92 

0005 88F8 0 0 

0008 EF 

0009 B8A4FF 
OOOC 9Z^ 
OOOD B83F00 

0010 EF 

001 1 BQH8FF 
0014 92 

00 t 5 B87C88 
00*8 EF 

00*9 BAA6FP 
OOtC BeFC2t 
00- F EF 

0020 B80020 
0023 8ED8 



0025 BBOOOO 
0028 BBOOOO 
002B 8907 
002D 83C302 
0030 eiFB004 0 
0034 72F5 



0036 B80D00 



229 
230 
231 
232 
233 
234 
235 
23fi 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 
,251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
263 
264 
285 



DR0P_Cf1D.F0RT ! 
DROP DATA_PORT! 
ECU_jH_ADDiESS J 
ECU L.ADDRESSt 

iht"ofst 
intTofst 

IHT30FST 

tiheri.ofst 

ACHO 
ACHC 
BCHD 
BCHC 



EQU 082K 

EQU 08 OH 

EQU 0102H 

EQU 01 OOH 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



0«0H*< 5*4> 

?2 

60 

72 

00 

04 

02 

06 



-CS . SET 

INITIAL Srr UP IAPX196 



; — 

RUN! 



ORG 






OOOOH 


CLI 










SET 


UP 


16KB 


MOV 






AX* 0FFA2H 


XCHC 






DX,AX 


HOV 






AX^ 00F6H 


OUT 






DX.AX 


IPCS 


SET 


UP 


FROM OOOOH AT 


MOV 






AX,0FFA4H 


XCHC 






DX.AX 


nov 






AX,003FH 


OUT 






DX.AX 


MOV 






AX, OFF ASH 


XCHG 






D.S,AX 


MOV 






AX . SS3CH 


OUT 






DX.AX 


iMCS 


SET 


UP 


04 0 OOH 


MOV 






DX,0FFA6H 


MOV 






AX«21FCH 


OUT 






DX,AX 


MOV 






AX.2000H 


MOV 






DS.AX 



I/O HAPPED 



S3-UAITE5 IHSERTED 



RAM_CLEhR t 
RAM_CLEaR_LP t 



MOV BX^BIAS 
HOV AX^O 
MOV CBXl^AX 
ADD 8X^2 
Cr!P'BX,4ft00H 
JC RAtt_CLEAR_LP 



-JUMP TABLE URITE- 
MOV 



MX. 0 
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HEULETT-PACKAROt 8086 A«s«i*t>I«r 



0167237 



SOURCE LI HE 



0039 


GEDe 


286 






287 


0u3B 


nn *• J* t% A 
BB34u0 


288 




^7 A9 Art A4 


289 


0042 


C* 47U200FE 


290 






291 


0047 


BB3C00 


292 


004 A 


C7 070003 


293 


004E 


C7470200FE 


294 








00S3 


BBB400 


296 


003ft 


C7070004 


297 


005ft 


C7470200FE 


296 


003F 


C747040003 


299 


0064 


C74r0600FE 


300 


0069 


C747080006 


301 


006E 


C7470ftO0FE 


302 






303 


0073 


BB4800 


304 


0076 


C7070007 


303 


007ft 


C7470200FE 


306 






307 






308 






309 


007F 


680020 


31 0 


0062 


8E08 


31 1 


0084 


eEDO 


312 






313 


0086 


8ft32FF 


314 


0089 


B60F00 


315 


OOOC 


EF 


316 


008D 


BA34FF 


317 


0090 


B80F00 


318 


0093 


EF 


319 


0094 


6ft36FF 


320 


0 09.' 


6803C0 


321 


009ft 




322 












324 


0098 


680000 


325 


009E 


BftCOFF 


326 


OOftI 


EF 


327 


O0A2 


BOOO 


328 


00»^4 


BftC2FF 


329 


00A7 


EF 


330 






331 






332 


OOftd 


B80000 


333 


OOftB 


BftD4FF 


334 


OOAE 


EF 


333 


DOftF 


BOOO 


336 


GOBI 


BAD6rF 


337 


00B4 


EE 


338 






339 


O0B3 


6CF03F 


34 0 






341 


00B8 


B018 


342 



ftDDR.-" 



ftODR. 



NOV 

— 1NT1 

«0V 

nov 
nov 

— IHT3 

KOV 
HOV 
HOV 

— IMTO ftODR 

nov 
nov 
nov 
nov 

MOV 

nov 
nov 

— TIMER I INTR 
MOV 
MOV 
MOV 

-SET UP TIMER- 



nov 

MOV 
MOV 



DS.AX 

BX, 1HT10FST 
UORD PTR CBX3,200H 
WORD PTR CBX+23,0FEO0H 

BM.INT30FST 
«OPD PTR CBX3,3O0H 
UOPD PTR CBX+23,0FE00H 

/CRSCftDEt WITH lHT2/lHTftO/ 

By., IKT^OFST 
WORD PTR £BX3^400H 
WORD PTR CBX+23, OFEOOH 
WORD PTR CBX+4 3.300H 
WORD PTR CBX^63/ QFEOOH 
WORD PTR fB:':*83 .600H 
WORD PTR CBX+103,0FE00H 

>»C.DP . : 

ex,TIWER1_0FST 
WORD PTR CBX3,700H 
WORD PTE CBX+23, OFEOOH 



AX,2000H 

DS,ftX 

SS^ftX 



SOKHt SQUARE UftVE" 

MOV DX.0FF32H 

MOV ftX.15 

OUT DX.flX 

MOV DX,0FF34H 

MOV «X,1«5 

OUT D:!,ftX 

MOV 0X,0FF56M 

MOV ftX,OC003H 

OUT DX . ftX 

— IHITIAL SET UP OF DMft CH.0:R: 

-SOURCE POIMTEP 

MOV 
MOV 
OUT 
MOV 
MOV 
OUT 



TRAHS- 



AX^ACHD 
DX . OFFC OH 
DX.AX 
AL,0 

OX, 0FFC2H 
DX.AX 

-INITIAL SET UP OF DMA CH.t;TX TPAN3- 
DESTINATION POINTER 



MOV AX,ACHD 
MOV DX, 0FFD4W 

OUT DX,ftX 

nov flL, 0 

HOV DX,0FrD6H 

OUT DX,AL 

STACK SET UP 

MOV SP.3FF0H 

IHITIAL SET UP OF 8274 

MOV AL^OOOnOOOB 



; CM. RESET 



01 67237 
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HEULETT-PACKAFD : 3086 A»»«»bl«r 
SOURCE LI HE 



OOBO E604 

OOBC BB0231 
OOBF BA04 00 
00C2 ESTEOl 

eOC5 B6022B 
OOCd BA0600 
OPCB E87S01 

OOCE B80420 
00D1 8ACI400 
00P4 EB6C01 

00D7 880420 
OODA BA0600 
OOOD £66301 

OOEO BG077E 
00E3 8A04 00 
00E6 ESSA01 

dOe9 6801 OC 
OOEC BA0600 
OOEF CBSIOt 

OOFS B010 
00P4 E604 

00F6 6B0t2C 
0DF9 6A0400 
OQFC E844 0I 

OOFF BB0SE2 
0102 6A04 00 
0109 E83B0« 

0108 8B0SE2 
0108 BA04D0 
01 OE £83201 



01 1 1 B82800 
0114 BA38FF 

our EF 

Otte B81A00 
one 8A3AFF 
DUE EF 

01 IF BB1900 

0122 Bft3EFF 

0123 EF 

0126 B80B00 
0129 BA32FF 



—PTR 



—PTE IB — 



-PTR 7A— 



343 

344 t- 
345 
346 
347 
348 J 
349 
330 
3^1 

332 1 — FTP 4A-- 

353 

334 

333 

356 1— PTR 48— 
357 
353 
359 
360 
361 
362 
363 

364 I— PTR IB— 
363 
'366 
367 

368 ;-•"«—»—' 

369 
370 

371 ;~PTB IP— 

372 

373 

374 

375 i — PTR 5A — 

376 

377 

378 

379 RTS OFF~ 

380 

381 

382 

383 t 

384 ; 

385 I 
386 
387 
388 

389 ;--IHTl — 
390 
39t 
39Z 

393 I — tHT3 — 
394 
395 
396 

397 J— TIMER1 
398 
Z99 



OUT 


ACHC.AL 


nov 


BX . 001 1 0001 00 00001 OB 


nov 


o::.ACHC 


CAUL 


SETCOn 




CV .001010000000001 OB 


nov 


DM . BCHC 


CPLt 


SETCOn 


HOV 


BX i)OI 00000000001 OOB 


nov 




CALL 


SETCOH 


nov 


BX. 001 00000000001 008 


nov 


Dy.,BCHC 


CALL 


SETCOn 


nov 


BX, 01 11 11 10000001 118 


nov 


D^i,ACHC 


CALL 


SETCOn 


nov 


BX, 00001 1 0000000001B 


nov 


DX,8CHC 


CALL 


SETCOH 


nov 


«t> 0001 00008 


OUT 


ACHC*AL 


nov 


BX. 001 01 1 0000000001B 


HOV 


OX.flCHC 


CALL 


SCTCOn 


nov 


6y.,iiiooot 0000001 oib 


nov 


DX.ACHC 


CALL 


scTcon 


nov 


8X> 11 100010000001 OIB 


nov 


DX.ACHC 


CALL 


SETCOn 



-INITIAL SET UP OF IMTQ, lHT1.IMT3.UNnpSr 



-IMTO 



nov 




:LEVEL"O.E&GE TRICCE« «A9»'.CA?CMi 


nov 


t>X . 0FF38H 




OUT 


d::.a>. 




nov 


AX . 1 AH 


(LEVEL'l. LEVEL TRICCEP .MASK 


nov 


DK,0FF3AH 




OUT 


OX . fix 




nov 


AX.19H 


;LEVEL«r, LEVEL TPIGCEP.ttOSK 


nov 


DX.0FF3EH 




OUT 


dx.a;: 




nov 


RX,t01tB 


:LEVEL»3.nnS»- 


nov 


PX, 0FF32H 





0167237 

HEULETT-PACKARO: 3086 Assembler 



SOURCE LINE 



012C 


EF 


400 




OUT 


DX^ AX 






401 












402 












4 03 
404 












403 












406 












407 












408 












409 












41 0 












41 1 












412 












413 












414 












415 












416 












417 


; 










418 






















419 


; 










420 




Initialize 






421 


; 










422 
























423 


1 






Ot2D 


B80000 


424 


MAlM_£TAPTt 


MOV 


AX^O 






425 


i 






0130 


BB0005 


426 




HOV 


BX,TO_DROP 


0133 


891E0207 


427 




MOV 


CINDEX_RX_n,BX 


0137 


891E0407 


428 




HOV 


CINDEX_Tx"n.BX 


0138 


A23E07 


429 




MOV 


BYTE PTR tTEMP R CHJ^AL 


0I3E 


A21807 


430 




MOV 


eTX_euSY_FLAC3,AL 


0141 


A224 07 


431 




HOV 


CC0MV_N03,AL 


0144 


A29107 


432 




HOV 


tP0VIER_FEED3,AL 






433 


? 






0147 


A35007 


434 




HOV 


CC0MV_SELECT3,AX 


014A 


A35207 


435 




HOV 


tC0MV_9£LECT+23>AX 


014D 


A35407 


436 




MOV 


CCOMV SELECT+4J.AX 


01S0 


A3S607 


437 




MOV 


CC0WV_3ELECT*63 . AX 






438 


t 






0153 


BB0006 


439 




MOV 


BX.TO_CCC 


0156 


e91E0C07 


440 




MOV 


CINDEX_TX_23 .BX 


01SA 


891C0A07 


441 




MOV 


tINDEX_PX_23^BX 






442 








01 SE 


A20607 


443 




HOV 


tCTRL_13.AL 


0161 


A20807 


444 




MOV 


CCTRL_1_C0rjHT3 , AL 


0164 


A20E07 


445 




MOV 


CCTRL_23.AL 


0167 


A24007 


446 




HOV 


C0BF_BF_H3,AL 


016A 


A31407 


447 




MOV 


CECH0.BACK_FL»G3 , AX 


01 6D 


A3t607 


448 




HOV 


CREVEP.S_CHAN£L J , AX 






449 


J 






0170 


880030 


430 




MOV 


AX,PAGE_MEM 


0173 


A31207 


431 




MOV 


CPAGE_$U)>AX 






452 


t 






0176 


BB4107 


433 




MOV 


BX,OBF_BF_.CMD 


0179 


e91El007 


454 




MOV 


CCTRL.2_C0UNT 3 , BX 






435 


i 






01 7D 


BOOA 


436 




MOV 


AL. 1 0 
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HEULETT-PftCKAPD: 8086 ArsftMbUr 



SOURCE LINE 



0I7F A28«07 

Ot82 B80020 
0185 

0189 E98209 

0188 E8D609 
018E E8F309 
0191 E84606 
0194 803F 
0196 A20E00 



437 

498 f 

499 

460 

461 

462 ) 

463 

464 

469 

466 

467 





468 






469 




0199 E89606 


470 




019C EeD306 


471 




0t9F E8FC09 


472 




01A2 E88709 


473 






474 


; 




479 






476 


) 


OlftS B80004 


477 




01A8 268t3FA9A5 


478 




01AD 740A 


479 




01 AF BB0002 


*480 




0182 26813FA9A9 


481 




0187 7942 


482 




0189 8BF3 


483 


BACK_UP_K«l 1 


0188 B8FC01 


484 




018E B90000 


485 




OlCt 26326F04 


486 


8ACK_UP_CK1 1 


01C9 26024F04 


487 




01C9 43x 


488 




01 CA 48 


489 




OICB 79F4 


490 






491 


1 


01 CD 263A6C02 


492 




01 D1 7928 


493 




01 D3 263A4C03 


494 




0107 7921 


499 






496 


: 


01D9 88DE 


497 


BftCK_UP_VES: 


OtOB 8IF30002 


498 




01DF 8tF30004 


499 




0tE3 891EFC1F 


900 






SOI 




01E7 880002 


502 




01EA BBOOOO 


903 




DIED 268A0C 


904 


BftCK_UP.CK2 1 


01F0 880F 


909 




01 F2 43 


906 




0IF3 46 


907 




01F4 48 


908 




01F9 79F6 


909 




01F7 E90IOO 


910 






311 


I 


OlFfl 90 


912 


BACK.UP_MONE 



HOV tONE_SEC.TIMEP3.At 

HOV AX,HlSTOPy_BUFFEP 
tfOV tIND£;:_HIST0PV3. AX 
CALL ECU_ADPS_PEAD 

CALL INIT_AUTHO_TBL 
CALL INIT_VIE«_TPL 
CALL IHIT_CODE 
nOV AL,3FH 

HOV I SCAH_KODE_FL AC 1 , AL 



CALL FPEQ.CALC 
CALL CHANMEL.HOSEI 
CALL EVEHT_DATA_CL 
CALL 1HIT_EV_TIMER 



nOV BX,ES_BACK_UP_2 

CnP WORD PTP ES:Cexl,0A5M5H 

J2 BACK.UP.Keil 

nOV BX,ES_BACK_UP_1 

C«P WORD FTP ES:t8>n,0fi5A5H 

JH2 BACK.UP.EXIT 

HOV SI.BX 

nOV AX, 508 

MOV CX,0 

XOft CH,ES:tEX*43 

ADD CL,ES:tBX*43 

INC BX 

DEC AX 

JH2 8ACK.UP_CK1 

CMP CH,ES:tSI+23 
OHZ BACK.UP.EXIT 
CMP CL,ES:CSI*33 
JH2 BACK.UP_NONE 

MOV 6X.SI 

XOR 8X,ES_eACK_UP_t 
XOR BX,ES_BACK.UP_2 
MOV rTlMER_C00HTER3,BX 

MOV AX,512 

MOV BX.PR0GRAMVER3I0H 

MOV CL.EStCStJ 

MOV tBX3,CL 

INC BX 

INC SX 

DEC AX 

JN2 8ACK_UP_CK2 
.IMP BACi:_UP_EXIT 

NOP 



913 J 
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01FB £81003 
OIFE EeSDOS 

0£01 BEOOOO 
02 &4 C604S8 
0207 C6440n2 
020B C644020t 
020F CM40302 



0213 B84 0ft0 
02 t 6 BftCATF 
0219 EF 



021A 807F 
02 1C 6B3C07 
02 IF 8807 

0221 684C00 
0224 BA2eFF 
0227 EF 



0226 SBa3D9 
022B 9A0400 
022E E81200 

0231 080008 
0234 BA62FF 

0237 EF 

0238 B8B1C0 
0S3B Bft6^FF 
023E EF 

023F FB 

0240 E9BD00 



0243 8ftC3 
024S EE 
024« 8AC7 

0248 EE 

0249 C3 



024A B001 
024C E604 
024E BOQF 



HEUUETT*P«^KARt> : 8086 At««Abl€r 
SOURCE LIHC 



314 
513 
516 
317 
518 
319 
320 
321 
922 
323 
924 
323 
326 
327 
328 
329 
330 
331 
932 
333 
334 
533 
936 
337 
938 
539 
94 0 
341 
342 
543 
544 
545 
546 

347 
948 
549 
990 
951 
952 
993 

S94 
939 
956 
337 
538 
559 
360 
561 
962 
963 
964 
569 
966 
367 
568 
969 
570 



BftCK.UP.EXITi CALL IMIT_Tin TBL tt 
CALL IH1T_JW1?.TBL i: 

I 

ROV SI.FROCRAflVERSION 
«0V BYTE PTR tSlJ.SEISAKU YY 
tlOV BYTE PTR rS!-^l 3,SEISOKU Hfl 
HOV BYTE PTR tS 1*23 . 3EISAKu"dO 
HOV BYTE PTR tS [+33 . SEISAICU~VV 



-UNnPSK- 



flOV 

ROV 

OUT 

IN 

AND 

ROV 

nov 

nov 

-IMTR* 

nov 

ROV 
OUT 



AX. OA 04 OH 
DX, OFFCAH 
OX. AX 
AL . ACHC 
AL,010I 1111B 
AL« 01 1 11111B 
BX.EXTRH STAT 
BYTE PTR"tBX3,AL 



AX, 01 001 100S 
OX, 0FF28H 
OX. AX 



:HDU UNRASK INTO, IHTt , INT7.Tll1EPt IMTF 



-RX. ENABLE 

ROV ex. 11 01 1001 0000001 IB 

ROV DX.ACHC 

CALL SETCOn 
•••••»HAIN tHITlTIALlZe TlRER2*-»»*«»* 

ilOV AX^OOSOOH 

ROV OX, 0FF62H 

OUT OX. AX 

ROV AX. 11000000000000018 

MOV OX, 0FF66H 

OUT OX. AX 



STI 



JHP NAJIREPUYO 



SCTCDR: 



— -SETCOR fo 
ROV 
OUT 
ROV 
OUT 
RET 



AL,BL 
OX. At 
AL.BH 
OX.AL 



> PTR 1A- 

HDLC.TX_START i HOV 
OUT 
ROV 



AL,0OO0OOOtB 

ACHC,AL 

AL^OOODIIMB 
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HE"LETT-PMCKPRDt 9086 Asf«»bl«r 
SOURCE LINE 



0230 E604 



023: 
0254 
0236 
0239 
023C 
023E 
02C0 
0261 
0263 
0265 
0267 
0269 
026B 
026D 
026F 
0271 



6005 

E604 

A01607 

()23E07 

BAEO 

2401 

F8 

DOCO 
0C60 
E604 

eoo5 

E606 
8ftC4 
2402 
0C£0 
E606 



0273 
0276 
0279 
027C 
027F 
0282 
0283 
0288 

0288 
028D 
028F 
0292 
02O4 
0295 
0297 
0299 



E85300 
E83000 
E84O00 
Ee4A0O 
E84700 
E84400 
£84 100 
Ed3E00 
/ 

8003 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



0298 B080 
029D £604 



029F 
02 At 
02A2 
02A3 
02n6 
02A8 
02AB 
02AC 
02AE 
0280 



8806 
40 

BftDOFF' 
EF 

8002 

BAD2FF 

EE 

$AC1 

8400 

8AD8FF 



571 


ill IT 








373 


nov 


374 




375 


nov 


376 


nuT 


377 


liOV 


378 


AND 


379 




380 


ROL 


381 


UK 


382 


OUT 


383 


nov 


384 


OUT 


383 


nov 


386 


AND 


387 


OR 


388 


OUT 






390 i 


MOV 


391 ; 


OUT 


392 : 


rtov 


593 ; 


OUT 


394 


CALL 


593 


CALL 


596 


CALL 


397 


CALL 


398 


CALL 


399 


CALL 


600 


CALL 


601 


CALL 






603 


NOV 


604 


OUT 


603 


nov 


606 


AND 


607 


CLC 


608 


ROL 


609 


OR 


610 


OUT 


611 J 




612 




613 


nov 



ACHC.AL 

CT 

AL^OOOOOt Ota 
ACHC » AL 

AL,8YTE FTP CREVERS_CHANEL3 
BVTE PTR CTEHP_R_CH3,AL 
AH^AL 

AL,OO0O0O0ie 
AL 

AL^ 01 1000008 

ACHC>AL 

AL^ 000001 018 

8CHC«AL 

AL, AH 

AL, ooooonioB 

AL,1110OOOOB 
BCHCAL 

AL, 000001 01B 
ACHCAL 
AL>01 1 000008 
ACHCAL 
UAIT 
UAIT 
UAIT 
UAIT 
UAIT 
UAIT 
UAIT 
UAIT 

AL, 000001 OIB 
ACHCAL 

AL,BYTE PTR tTEnP_R_Cin 
AL>O0000O0tB 

AL 

AL, 01101 0016 
ACHCAL 



;RTS HOLD 12»» UNTIL T, .ENA6L 



RTS OH- 



614 

615 

616 

617 j- 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 



AL>tOeO0O0OB 
OUT ACHCAL 
INITIAL SET UP OF DnA,CH.1tTX TRANS 

SOURCE POINTER SET 

— DESTINATION POINTER SET- 



MOV 


AX^SI 


INC 


AX 


nov 


DX,OFFDOH 


OUT 


DX,AX 


nov 


AL> 02H 


nov 


DX, 0FFD2H 


OUT 


DX,AL 


nov 


AL,CL 


nov 


AH,0 


nov 


DX, C^FDSH 



{SOURCE «DR. 



1 TRANSFER COUNT 
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HEWUETT-P&CKARD: 3086 ArycmbUr 



SOURCE LINE 



0283 


EP 


628 






629 






630 


02B4 


BADftFF 


631 


02B7 


B8861 6 


632 


028A 


EF 


633 






634 


02B8 


ESOBOO 


635 






636 


026E 


8BDE 


637 


02CO 


aA07 


638 


02C2 


E600 


639 






640 


02C4 


80CO 


641 


02C6 


E6D4 


642 


02C8 


C3 


643 






644 


Q2C9 


BBOOOO 


64S 


02CC 


43 


646 


02CD 


81FBFF00 . 


647 


02D1 


75F9 


648 


02D3 


C3 


649 






690 






691 






692 






693 






694 






699 






696 






697 






696 






699 






660 






661 






662 






663 






664 






669 






666 






667 






668 






669 






670 






67 1 






672 






673 






674 






673 






676 






677 






678 


6300 


9C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


6304 


88361007 


683 


6308 


8904 


684 



; — 



OUT DX^AX 

TPAMSFER COUNT 

CONTROL WORD 

NOV 

NOV 

OUT 

—WAIT ROUTINE 

CALL UAIT 

—FIRST BYTE OUTPUT 

nOV . BX,SI 

MOV AL^CBX) 
OUT ACHD . AL 



SET 

DX,OFFDAH 
AX> 01686H 
DX,AX 



;rMB CO ! 



: SOURCE APR. 



UAITi 
WAlTt ; 



MOV 
OUT 
RET 
.i>»UAIT« 

nov 

INC 
CHF 
JNE 
RET 



AL. 1 1 OOOOOOB 
ACHC . AL 



BX,0 
BX 

8X, OFFH 
UAIT1 



0630 OH 



DBF Interrupt Operation 



, IMTR 3' 

ORG 

199988 CLI 
2 

; 

I • 

; 

OBF_I HTERRUPT : PUSHF 
D8 6 OH 

IN AL,DROP_DAT ALPORT 

; 

WOV SI,CCTRL_2_C0UHT) 
nOV CSI3.AL 



********************* 



jPUSH ALL 



t D-ata Store 
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HCWLtTT-PftCKftROi •09* fis>«»bl«r 



it4t»7 

•31« •O0C4007 

431 D ttryoi 
43a« r>or 

•128 •«•! 

«a4 0«rc«o 

iiZr f4Z9 
4999 •SFC07 
432C 7424 
t33C C99300 

•934 72Fe 

•33ft ••oa 

•330 99fC94 
•33S 74W 
•33» •0FC04 
•340 7910 

tUz »tr904 

•343 726C 
;rU47 •ft44i3 

•34C 75t2 
•39 • FCCO 

•3S2 3ACt 
•394 729D 



•39« 
4399 
•39C 
•340 
•362 



•3»« 
436D 
•34E 
•37a 
•379 
•378 
•37C 
•37C 
•3llt 



889401 

•eCA4D 

BBlEFEir 

•917 

•894 93 

•93703 

•894 09 

8997 04 

88I6FC1P 

•997 •• 

•3C308 

•ir8Q63l 

7203 

88osa« • 

89ICFCIP 



S0U8CC LIKC 

•89 

•Bfi 

687 J 

•88 

•89 

690 

•91 

692 I 

•93 

694 

699 

•96 

•97 

698 

699 

700 OBF.RET.I 

701 i 

702 RC5P0NSE.2I 
703 

704 I 
709 
706 
707 
>08 
709 
7tO f 

711 RESPOMS€_V«Li 

712 

713 

714 

719 

716 

717 

718 t 

719 RESPOMSE.CWCi 
720 

721 I 

722 OBF.POCKETi 
733 

724 / 

729 

726 

737 

728 

729 

730 

731 

732 

733 

734 

739 

736 OBF_REWOi 
37 I 



•389 8A260C07 
•389 80FC28 
•38C 731 C 



739 
74t 

741 J 



INC SI 

BOV ICTIlt.2_COUMT3.8I 

KOV SI.CSF.Bf.M 

INC BVTt PTR CC87_87.HJ 

nOV CL.tOBP.BF.MJ 

rtov oH.t8i*il 

CI* CL,1 

MZ RESP0HSE.2 

nOV 0C.1 

CUP AH*0 

JZ RESPCWSC_CHIC 

C»P AM, 7 

JZ RESPOMSE^CHIC 

J«P OBF.RET 

cnp CL>2 

JC OBF_HET_l 

KOV 

CRP AH,84H 

4Z RESPOMSC_VftL 

CUP RH.4 

JN2 RESPOMSE.CHK 

CHP CL,4 
JC OBF.RET 
KOV AL,t$I«33 
ADO AL,3 
CKP ftt«3 

JMZ RESPOHSE^CHK 
INC OL 

CKP CL.AL 
4C OBF.RET 

KOV DX.C?1«-I1 
Oft M..40H 

ROV 6X»tlHt>EX.HlST0PY3 

KOV KBX3.0X 

KOV 0K*tSU33 

KOV tBX«23*DX 

KOV DX.t6I«93 

KOV CBX<M3»DX 

nOV OX,tTlKER_COUKTERl 

rtov tBX*63»DX 

ftOO BX*8 

CHP BX.PACE.KCB 

JC OBF^HCKO 

KOV BX,Hl9T0Rir_B«FFER 

KOV tINDEK_MIST0RV3,BX 

KOV ftN*CCTRLjZ3 
. CRP OH»40 
WC CBF.HCM 



t AH • Co»»»nd Byt« 



f [ 00 3 C 07 3 



I 2 Bvt« T«spon»« 

I t 01 3 t 02 3 t 03 3 t 09 3 I W 3 1 08 3 

I V« liable Length 
I C 04 3 t 84 3 



; C «4 31 08 3 > 4 
t By^ Length Lo*d 



C 0431843 Error R«»pon»« 



I 8742 



-> 80186 Th«n OR 40M 
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KEULETT-PftCKftRDi e086 Ass«abUr 



SOURCE LINE 



638E 88 IE OA 07 
6392 8807 
6394 FEC3 
63 9£ 8A64 01 
6399 8827 
639B 46 
639C FEC3 
639E FECS 
63A0 75F4 

63A2 FE060E07 
63A6 891 E OA 07 

63AA A24007 
63AD B84107 
63B0 A3t007 

63B3 B80F00 
6386 BA22FF 
6369 EF 
638A 6f 
63BB 90 
•«3BC FB 
6380 CF 



6200 9C 

6201 60 

6202 eB1E04 07 
6206 OA OE 06 07 
620A eA260907 
620E BOFCOO 
6211 756C 

6213 80F900 
6216 7S0A 

6218 881A00 
62 IB BA3AFF 
62IE EF 
621F E97300 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 £682 

622A FEC3 
622C 89 IE 04 07 
6230 FECC 
-«232 BB260807 



742 
743 
744 
743 

746 
747 
748 
749 
730 
731 
732 
733 
754 
735 
756 
737 
738 
739 
760 
761 
762 
763 
764 
'765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
793 
796 
797 
798 



RESPOHSE.TRNS: 



08F.HEU t 



OBF RET: 



HOV BX.CIHDEX RX^23 
nOV CBX],AL 
INC BC 

KOV AH,CSt*13 
nOV CBXl.AH 
INC SI 
IHC 8t 
DEC AL 

JNZ RESFOHSE^TRNS 

IKC BYTE PTR CCTRL_2J 
MOV C1NPEX_RX_2I,BX 

nOV COBF BF M3,AL 
WOV AX, OBF ?F_C«D 
MOV CCTRL.i C0UHT3,AX 



i 89989899 



MOV 
MOV 
OUT 
08 

POPF 
ST I 
I RET 

-INTR 1 

ORG 
CLI 



AX, 15 
DX,0FF22H 
OX, AX 
61H 



0620 OH 



; COBF_BF_M) u o • 

; CCTRL_2_C0UMTJ « 0BF_BF_CI1D 

J POP ALL 



Orop Procwor IBF Operation 



; — 
IBF_INTERROPT: 



PUSHF 
08 6 OH 

MOV 8X,CIN0EX_TX U 
MOV CU,tCTRL_13 
MOV AH,tCTPL 1 C0UHT3 
CMP AH,0 
JH2 IBF 2ND 



; 

IBF. 



.1ST I 



; — 

I8F_EMPTy! 



IBF_EXISTi 



AX, 1AH 
OX, 0FF3AH 
OX>AX 
IBF^RET 



CMP CL,0 
JHZ IBF^eXIST 
-MASK IBF/ IHTR. 
MOV 
MOV 
OUT 
JMP 

MOV AH,CBX3 

IHC BL 

MOV AL,CBX3 

OUT OROP_CMO_P0RT,AL 

INC BL 

MOV C INDEX TX_13,BX 

DEC AH 

MOV tCTRL_1_C0UHT3,AH 
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HEWLETT-PACKARD: 8086 Ass«nbl<r 
SOURCE LINE 



6236 7906 


799 




JHZ 


IBF^PACKET 


6238 FEC9 


BOO 




DEC 


CL 


623A 88 OE 0607 


801 




nov 


ICTRL.13.CL 




802 


1 








803 


lBF_PACKETi 


flOV 


SI,IINDEX_NIST0RY3 


6242 8804 


804 




HOV 


CSI3,AC ; 


6244 8A07 


809 




HOV 


AL,(8X3 


6246 8844 01 


806 




MOV 


ISI + n.AL 1 


6249 FEC3 


807 




INC 


BL 


624B eA07 


808 




MOV 


AL,CeX3 


624D 884402 


809 




nov 


t8l423,AL t 


629 0 FEC3 


8t0 




INC 


BL 


6252 8 A 07 


811 




nov 


AL.CBX3 


6294 884403 


812 




nov 


tSI*3:,AU ; 


6237 FeC3 


813 




INC 


BL 


6259 8 A 07 


814 




nov 


AL,tBJ<3 


625B 8844 04 


819 




nov 


CSl4>43,AL 


629E FEC3 


816 




2HC 


BL 


6260 8A07 


817 




nov 


AL,tBX3 


6262 8844 05 


818 




nov 


tSI*53,AL ; 


6265 8B16FC1F 


819 




nov 


DX,tTlnER_C0UHTER3 




820 




nov 


ISI+63.DX 


ASAr fi3C608 


821 




ADD 


SI 1 8 


626F 81FE0030 


822 




cnp 


SI,PACE_«En 


6273 7203 


823 




JC XBF^MEHO 


£275 fiF0020 


824 




nov 


SI,HISTORY_BUFFER 


6278 8936FE1F 


829 


IBF.HEMOi 


nov 


t IMDEX.Hl ST0RY3 , SX 


627C C9I800 

Oft r W b 7 V 9 w V 


826 




UMP 


XBF.RET 




827 


1 






627F BA07 


828 


1BF_2KD: 


nov 


AU«CBX3 


A9Af F&80 


829 




* OUT 


DROP DATm_PORT,AL 




630 


IBF.SETi 


IHC 


BL 




631 




nov 


tXHDEX_TX_n,BX 


628? rctW 


ft32 




DEC 


AH 




833 




HOV 


I CTRt._1 _CDUHT 3 , AH 


A2RP T^50& 


834 




JHZ 


IBF^RET 




839 




DEC 


CL 


6293 880C0607 


836 




nov 


lCTRL_n.CL 




837 


J 








838 










839 


, 1H_SERVICE 


LATCH RESET 


6297 8800 00 


84 0 


IBF.RETt 


nov 


AX, 13 


629A BA22FF 


841 




nov 


DX, OFF, 


629D EF 


842 




OUT 


DX.AX 


629E 61 


843 




DB 


6tH 


629F 9D 


844 




POPF 


62A0 F8 


849 




STI 




62Af CF 


846 




IRET 




847 


1 


/ 






848 










849 








890 


1 


External sZ^f^us Intr,**"' 




851 




ORG 


06400H 




892 


t 988988 


CLX 




6400 9C 


893 




PUSHF 


64Q1 60 


854 




DB 


6 OH 


6402 E404 


899 




IH 


AL.ACH 



0167237 



soupce urNC 



856 ; NEU VERS 

6404 8ftC8 357 MOV 

6406 BOtO 858 MOV 

64 08 E604 859 OUT 

640P E404 860 IN 

64 OC 8AE8 861 nOV 

64 OE 0O3CO7 362 nOV 

6411 8 ADO 863 HOV 

6413 8ACS 664 NOV 

6419 OQCO 865 ROL 

6417 DOCO 866 ROL 

6419 DOCO 867 ROL 

641B 7207 868 JC 

641D 8AC1 369 MOV 

64 IF 24DF 870 AND 

6421 E90700 ' 871 JNF L02 

972 ; 

6424 8ftC1 873 LOY : nOV 

6426 OC20 874 OR 

6428 E9a000 875 JNP 

642B A23C07 376 LOZ: nOV . 

642E 8AC2 877 KOV 

6430 2410 878 AND 

6432 SAEO 879 NOV 

6434 8AC1 880 NOV 

6436 2410 881 AND 

6438 3AE0 882 CMP 

643A 753A 883 JNZ 

643C eAC2 884 NOV 

643E 3420 885 AND 

6440 8AE0 886 HOV 

6442 8Aa5 887 nOV 

6444 2420 888 AND 

6446 3AE0 889 CMP 

6448 8AC2 890 NOV 

644a 2480 891 AND 

644C 8AE1 892 NOV 

644E 80E480 893 AND 

6451 32E0 894 XOR 

6453 7521 995 JN2 

6455 8AC.1 896 TX^UNDRHt NOV 

6457 2444 89? AND 

6459 3C40 898 CMP 

643B 7519 899 JNE 

645D 8028 900 MOV 

643F E604 901 OUT 

6461 881 OOE 902 MOV 

6464 BA5AFF 903 NOV 

6467 EF 904 OUT 

6468 B801EO 905 HOV 
646B BA5EFF 906 MOV 
646E EF 907 OUT 
646F 880300 908 NOV 
6472 BA32FF 909 MOV 
6475 EF 910 OUT 

911 1 

912 jXITt MOV 



CL.AL 

hL, 000100008 
ACHt.AL 
AL, ACNC 
CH.AL 

«L,BYTE PTR CEXTRM_STATJ 

DL.AL 

AL,CH 

AL 

AL 

AL 

LOY 

AL,CL 

AL» 1 1 0111 1 IB 



AL,CL 

AL. 0O1000OOB 
LOZ 

BYTE PTP tEXTRM_STAn,OL 
AL,DL 

AL, 000100008 
AN, AL 
AL,CL 

AL, 0001 00008 

AN.AL 

EXIT 

AL^DL ! 
AL. 001 OOOOOB j 
AH,»;)L 
AL.CH 

AL, 001 OOOOOB 

AH,AL j 
AL,DL 

ML. 10000000B 
AH.CL 

AH,10000000B 

AN.AL 

EXIT 

AL,CL 

AL, PI 0001 008 
AL. 010000008 

EXIT iNOT TX.UMC'EPPUN 

AL, 001010008 

ACHC.AL j 
AX, 3600 ' 
DX, 0FF5AH 

t>x,Ax ; 

AX, I I I0000000000001B 

DX, 0FF5EH 

DX,AX 

AX^OOIIB i 

DX,0FF32N 

DX,AX 

AL, 000100008 



I 
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SOURCe LINE 



6476 B038 
647S E604 
647A BBOCOO 
6470 BA22FF 

6480 eF 

6481 880000 
6484 A21807 

6487 A31467 
648A 61 

6488 9D 
648C FB 
648D CF 



6900 9C 
6Sat 60 
6302 8BtEt207 



6506 
6908 
63 OA 
6508 
65 OD 
63t0 
6511 
6313 
6316 
6317 
631A 
6S1D 
631 E 
6521 
6324 



E400 
8807 
43 

8BC3 

BAC4FF 

CF 

8002 

BAC6FF 

EF 

B8FF00 
8AC8FF 
EF 

B846A2 
BACAFF 
EF 



6325 8038 
6327 E604 



913 I 

914 EXlTt 
915 

916 

917 

918 

919 J 

920 

921 

922 

923 

924 

929 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

942 

943 ; 

944 

945 ;89e8'S89 

946 ; 

947 ; 

948 

949 
950 

951 J 

952 HON: 
953 

?54 
935 
956 
937 
958 
959 
960 
961 
962 
963 
964 
969 
966 

967 ; 

968 
969 



OUT 

nov 

OUT 

rtov 

MOV 
OUT 



ACHC.AL 

AL^ 00! 11 0008 

ACHC . AL 

AX. 12 

DX,0FF22H 

DX.AX 



nov AX«0 

nov CTX BUSY_FUAC3,AL 
HOV CECH0_BACK_FLAG3,AX 

POPF 
STI 
I RET 



"oRc'^ * 06500H 
CLI 

-FIRST RX. HIT SHORI 

POSHF 



DB 

nov 

IH 

HOV 

IHC 

nov 
nov 

OUT 
KOV 

nov 

OUT 

nov 

HOV 

OUT 

nov 
nov 

OUT 



6 OH 

eX-UORD PTP tPACE_syi 



AL,ACHO 
tBX3.AL 

b:: 

AX^BX 

OX,0FFC4H 

DX^AX 

AL.02H 

DX^0FFC6H 

DX.AX 

AX, 255 

0FFC8H 
OX, AX 
AX,0A246H 
DX, OFFCAH 
DX^AX 



tIST DATA INPUT 



J DMA START 



-IM SERV. LATCH RESET 



MOV 
OUT 



AL> 001 11 0008 
ACHC.AL 



6929 B80C00 
652C BA22rF 
652F EF 
£330 61 
6331 9t> 

6532 re 

6333 Cf 



6600 9C 

6601 60 

6602 E86400 
6609 7236 
6607 e3060A0001 
660C 6316080000 
6611 8B361207 

6619 8B1C 

6617 361C0014 

661B 7419 

661D 81FBFFFF 

6621 7413 

6623 e3Feoo 

6626 731 E 

6628 A10014 
6628 234403 
662E 3B4409 
6631 7513 



6633 

6636 

663A 
663E 
6642 

6646 
*664Q 

664A 
664D 



83C603 

89361407 

81C60001 
8IE6Q033 
89361207 

B038 
E604 

B80C00 
8A22FF 



255 
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01 67237 



SOURCE LINE 



970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 

981 ; 

982 ; 

983 

984 (899999 
t 

1 



HOV 

nov 

OUT 
OB 

f>OPf 

STt 

2RET 



AX. 12 
DX, 0FF22H 
OX>PX 
61H 



983 
986 
987 
988 
989 



990 PX^INTERRUPT: 
991 

992 RX_FCV: 
993 
994 
993 
996 
997 ; 
998 
999 
1000 

loot 

1002 
1003 
1004 
1009 

1006 ALOHA CHECK: 

1007 

1008 

1009 

1010 

1011 

1012 

1013 

1014 rtV^ALOMAi 

1015 ; * 

1016 WY_AI>RSi 

1017 t 
1018 
1019 
1020 

1021 ; 

1022 RX_RETi 
1023 

1024 1 

1029 
1026 



-IMTR 0 

~Speci«l Ra. Intr. 

ORG 066 ODH 

CLI 



NDLC Rx Int«rrupfc Operation 



PUSHF 
DB 6 OH 

CALL RX_RECE1VE 
4C RX_CRC_ERR 

ADD WORD PTR tRX_CRC_OK_YO+23 . 1 
AOC WORD PTR CRX_CRC_0K_Y03 , 0 
HOV SI /t PACE.su 3 

nbv Bx>csii 

C«P BX,CECU,ADDRESS3 
J2 HY.AORS 
CUP BX^OFFFFH 
J2 MY.ADRS 

cnp BX,o 

JH2 RX_RET 

MOV AX,tECU_AD&RESS3 
AHP AX,CSI-»33 
cnp AX, CSI433 
JN2 RX_RET 



ADD SI, 3 

MOV CECH0_BACIC_FLAC3,SI 



CRC Error- 



; BX ■ R«cftiv« Address 



i Global Address 

t SI ECU H Addrftsjt 

; +1 L 

: +2 T.r Length 

; «rtS»f H Address 

1 ♦4 L 

; ♦S R«f . H ^ddrttss 

; ♦6 L 

I +7 R«dl T^ L«ngt»> 

.t 

; Aloha Addr€2S 

.t ECHO Back Burr«r Addr«ss 



ADD 
AHD 
tiOV 

MOV 
OUT 



MOV 
nov 



SI^IOOH 
SI,3300H 

WORD PTR CPACE_SW3.S1 

AL,00111000B 
ACHC>AL 

AX^12 
0?:, 0FF22H 



256 



0167237 



source lihe 



6«0 EF 
6^31 Boot 
4^693 E604 
6«33 BOOF 
6657 E604 
6639 61 
663rt 90 

6636 fB 
6<i3C CF 

663D 8706060001 
6662 831b040000 
6667 EBDO 



6669 
666A 
6600 
6670 
667t 
6673 
6673 
6677 
6679 
667B 
6670 
667F 
6681 
6663 
6683 
6687 



90 

B944ftO 

BACAFF 

EF 

BOOl 

E604 

E404 

DOCO 

DOCO 

6030 

E604 

B040 

E604 

B020 

£604 

C3 



6^33 B80080 
6698 6MZ2FF 
6*5 EF 
668F C3 



6^01 
6702 
6703 
6708 
6709 
670C 
670F 
6710 
6713 
6^16 



9C 
60 

eeiooE 

8A3MFF 
EF 

880160 
P03EFF 
EF 

880800 
B832FP 
EF 



6717 8028 
6719 £604 



1027 
1028 
1029 
1030 
t031 
1032 
1033 

1034 t 

I 033 
1036 
1037 ; 

1033 P:^.CFC_ERFr 
I 039 
1 040 

1041 ; 

1042 P>:^FECEI"E: 
1043 

1 044 
1045 
1046 
1047 
1048 
1 04? 
1050 
1 031 
1052 
1 033 
1034 
1 035 
1036 
1037 

1058 : 

1059 : 

1060 EOI. 
1061 
1062 
1063 

1064 ; 

1063 : 

1066 : TinFF_1 

1067 

1068 f99f99 

1069 

1070 

I on 

1072 
1073 
1074 
1073 
1076 
1077 
1078 
1079 

1080 ; 

1081 
1082 

1083 t 



OUT 




OX . AX 


nov 




OL . OOOOOOOIB 


OUT 




ACHC . AL 


nov 




uL. 00001 1 1 IB 


OUT 




hCHC . AL 


DB 




6 f H 


POFF 






STl 






I PET 






(kDP WOPD 


FTP 


fpv rRC_EFP.0P*2l 




FTP 


f c>."t pii^EP^POPI - 0 


JMP F.X_RET 




HOP 






MOV 




ft;t.0«0-*4M 


nov 




M:.OFFChH 


OUT 




i>::.a:: 


nov 




ftL. OOOOOnOiS 


OUT 




ii'.HC.ML 


IH 




AL.mCHC 


POL 




AL 


POL 




ML 


MOV 




nL. 0011 00008 


OUT 




ACHC . mL 


MOV 




AL, 01 0000008 


OUT 




hCHC.AL 


MOV 




ML. 001 000008 


OUT 




achc.al 


PET 







rDlltt STOP 



:>thtu= luruT 

:EPFOP PE'JET COM 
jRESEP CPC CECt'EP 



—HON SPECIFIC EOI 
MOV « 

MOV 

OUT C" 
PET 



,900rtH 
. 0PFa2H 

A^^ 



r>:j> I s»BLE_»0»J r i me 

I II TP 

OPC 
CLI 
PUSHF 
DB 
nov 

MOV 
OUT 
MOV 
MOV 
PUT 
HOV 

rtov 

OUT 

PTR OA— ™ 

nov 

OUT 

PTP 03A 



06r00H 



6 OH 

m:{.3600 
D:t,0FF3AH 

d::.m:: 

A::.0t1OOOO000O0O0O1B 
&::.0FF3EH 

d;:.»*:: 

AK.IOItB 

&j;.0FF32H 

DX.AX 



AL^ 001 01 0008 
ACHC.AL 
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SOURCE LINE 



671B 8003 
6710 E604 
67tF A03E07 
6722 2401 
6724 F8 
6729 DOCO 
6727 OCEO 
6729 E604 



6726 B001 
672D E604 
672F B02D 
6731 £604 

6733 B080 
6739 E604 



6737 
673a 
673D 
673e 
6741 
6744 
6747 
6748 
6749 



BA22FF 
B80800 
EF 

B80000 

A21807 

A31407 

61 

9D 

FB 

CF 



7C00 B83FF6 
7C03 6AA0FF 
7C06 EF 

7C07 EAOOOOOOFd 



rFFO EAOOOOCOFF 



0300 90 

0301 E80000 



1064 
1069 
1086 
1087 
1088 
1089 
1090 
1091 

1092 J 

1093 J 

1094 

1 099 
1096 
1097 

1098 J 

1099 

I too 

1101 ; 

1102 ; 

1103 ; 

1104 J 

1 105 

1106 
/l07 
1108 

I I 09 
1110 

tin 

1112 
1113 
11 14 

1119 J 

1116 ; 

1117 
1 1 16 
1 119 
1120 
1121 

1122 ;—««—»—« 

1123 

1 124 

1129 

1126 

1127 

112B 

1129 

1130 1 

1131 ; 

1132 

1133 
1134 

1139 ) 

1136 I 
1137 

1138 I 

1139 HAJinERUYOt 
1140 



KOV 
OUT 

nov 

AND 

CLC 

ROL 

OR 

OUT 



-RTS OFF- 



AL, 00000101B 
ACHC.AL 

Al.BVTE PTR CTE«P.R.CH3 
AL, 0000000-16 

AL 

AL, 111000008 
ACHC«At 



-PTR 01A- 

nov 

OUT 

nov 

OUT 
-PTR OA— 

nov 

OUT 
-PTR OA— 

nov 
OUT 

nov 
nov 
OUT 

nov 



AL, 000000016 

ACHC/AL 

AL, 001011016 

ACHCAL 



AL, 100000008 
ACHC.AL 



AL,00O10OO0B 
ACHCAL 

OX, 0FF22H 
AX, 08 
OX, AX 
AX,0 



nov CTX_BUSY_FLAC3,AL 
nov CECKO BACK FLAG3,AX 
DB ~ 61H 

POPF 
ST I 
I RET 



jTx «nd flag 



SET UP UCS 

ORG 07c OOH 

nov AX, 0F83FH 

nov DX> OFFAOH 

OUT DX,AX 

06 0ErH,O,0,O,0F8H 



tJUnP TO OF8000H 



ORG 
DB 



07FF0H 

OEAH, OOOH, OOH, 00 OH, OFFH 



i JUMP TO OFFCOOH 



ORG 3 OOH 
HOP 

CALL POWER.DET_CnD 
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0304 
0307 
03 OA 
03 OC 
03 OF 
0312 
0314 

0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



BE2009 

E8D000 

72F8 

eE2008 

9^44 01 

3C01 

73EE 

Eeoooo 

BE2008 

Eeoooo 

72Fe 

BE2009 

6^4401 

3C01 

75EE 



0328 9^7402 
032E B210 
0330 DOCE 
0332 7363 



0334 
0335 
0339 
033C 
033F 
0342 
0345 
0347 



S2 

8ai62C07 

E80000 

EBOOOO 

BE2008 

E80000 

72FB 

BE2008 







034A 


B004 


D34C 


3A440I 


034F 


73EE 


0331 


8A4402 


0334 


3AQ62C0r 


0338 


73E5 


035A 


9000 


D33C 


3A4403 


035F 


742D 


0361 


8A44 04 


0364 


24F6 


0366 


7507 


0368 


8A5405 


036B 


E80000 


036E 


80£2e0 


0371 


740E 


0373 


8A262607 


0377 


80E401 



HEWtETT-P^SiCKARDi 8086 Ar»*»bl«r 
SPURCE LIME 



tl41 HAJIKEI : 

1 142 

1 143 

1144 

1145 

1146 

1147 

1148 I 

1149 

1150 HOMBftHt t 

1151 

1 152 

1153 

1154 

1155 

1156 

1157 ; 

1 15B 

1159 

1160 DROP.IHIT.LP: 
1161 

1162 I 

1163 PEV_IN1T_LF: 
1 164 

1165 
1166 

1167 DEV_RESF_tfT» 

1 168 

1 169 

1170 

1 171 

1172 

1 173 

1 174 

1175 

1176 

1177 

1178 ; 

1179 

1180 

1 181 

1182 ; 

1183 

1 184 

1185 

1186 ; 

1167 

1188 

1189 

1190 i 

1191 

1192 

1 193 

1194 

1195 

1196 OEV.SW.l: 
1197 



HOV SI,FR0I1.0BF_8F 

CALL LOAP.FROn.DROP 

JC HAJinEI 

MOV SI.FROn.OBF.BF 

HOV AL,tSI*n 

CHP AL,1 

JHZ HAJinEI > 

CALL PO«ER.OET_CMD 
HOV SI,FROM_OBF_BF 
CALL LOAD_FROn_OROP 
JC H0NBAH1 
HOV SI,FROH.OBF_BF 

nov AL,isi*n 

CHP AL,1 

JHZ H0NBAH1 t 



IF R««pon»« <> Power Det 



Then U*it 



IF R«*pons« <> Power "Det. Then «*it 



MOV DH,CSI*2) 
MOV OL.IOH 
ROR DH 
JKC DRP_HEXT 



; DH « Power Detect Date 
, DL ■ 1st lO.BYTE I OH 

J IF CY-O Then Power Oown 



PUSH DX 

nov I ID BYTE3,DL 
CAUL ID.DROP.DEVICE 
CALL SPU_STATUS_REO 
MOV 3I,FR0M.0BF_BF 
CALL LOAD_FR0M_DR0P 
JC DEV_RESP_UT 
MOV SI*FR0M_0BF_BF 



51 
♦ 1 
♦2 
♦3 



— Length 
CoAttand 
ID.BYTE 
Byte Count 
0et» 



MOV AL,4 

CHP AL,CSI + n 

JHZ DEV.RESP^MT 

MOV AL,tSI*23 
CMP ftL.CID_BYTE3 
JN2 DEV_RESP_WT 



IF CSI*13»4 Then 04 Comaand 



IF CMD HEO Status Then Wait Loop 



HOV AL,0 
CMP AL,CS1*71 
JZ DeV_ME><T 

nov AL,CSI*41 
AHD AL,0F8H 
JN2 DEV^RESP.WT 

MOV DL,tSI*53 ! 
C*»LL C0HV_5M_8IT_AL 

AHD DL>80H 
JZ DEV_SW_0 
MOV AH,tDR0P.M03 
AHD AH, 1 



} VLF Error (Device Off> 



Status Response den*! 



Stetus >>> 

COHVBCL < Drop^HO. > 

— < Device > 



<<< DL 
; SI 
; RL 

; IF <7>«0 Then Converter SW»0 
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HEWLETT-PftCKftRDi 8086 flss«»bl«r 
SOURCE LINE 



037A 


7309 


1198 




03rc 


0804 


1 199 




037E 


E90400 


1200 




038 1 


34 3F 


1201 


DEV_SW_0: 


0383 


2004 


1202 








1203 


f 


0389 


E80000 


1204 


DEV_CLR : 


0388 


£80000 


1203 




038B 


EBOOOO 


1206 








1207 




638E 


5A 


1208 


DEV.HEXT 1 


036F 


80C208 


1209 




0392 


8 OF A3 0 


1210 




0395 


7290 


1211 








1212 


; 


0397 


80E207 


1213 


DRP^HEKT : 


039fl 


FEC2 


1214 




039C 


80FnD6 


1215 




039F 


7305 


1216 




03AT 


eocAto 


1217 




03P4 


EB8A 


1218 








1219 








1220 








f22l 








1222 




03A6 


EBOOOO 


1223* 


POLLJNC_SEOt 






1224 




03A9 


E80OO0 


1229 




03AC 


FE062407 


1226 




0380 


£80000 


1227 




03B3 


FE0624D7 


1228 




0387 


£80000 


1229 




03BA 


FE062407 


1230 




03BE 


£80000 


1231 




03C1 


FE0624 07 


1232 




03C5 


£80000 


1233 




03C8 


FE 0624 07 


1234 




03CC 


£80000 


1235 








1236 








1237 








1238 








1239 








1240 








1241 








1242 








1243 








1244 








1249 








1246 








1247 


1 






1248 


1 






1249 


, 






1250 








1251 


} 






1232 








1233 


1 






1254 


1 



JMZ DEV_CLR 
OR CSn.AL 
JMP DEV_CLR 
XOR AL^3FH 
AND CSIJ^AL 



CALL SPU_RELAV_OFF 
CALL SPuIcLEhpIdISP 
CALL EVENT LED OFF 



i IF ODD Drop Then Converter Su«0 Else Abnor»A 



POP OX 

ADD DL,8 

CnP DL,30H 

JC DEV IMIT LP 



t 00*»« *DDD 
1 0011 ODDD 

; IF Device<6 Then Next Device 



AND DL.7 

IHC DL * ; 

CUP DL,6 ; 
JHC POLLING SEQ 
OR DL , I OH } 
JHP DROP_IHlT_,LP 



Next Drop 

IF Drop>5 Then Next Operation 
Next Device St»rt from •2" 



CALL DROP.rtftP_SET j- 

J" 

CALL DfVlCE.IlAP SET j« DROP 0 

IHC BYTE PTR tCOHV^NOJ j- 

CflLL DEVICE_npP_3ET DROP 1 

INC BYTE PTR ICONV N03 ;» 

CALL DEVICE.HAP SET ;- DROP 2 

INC BYTE PTR tCOHV NOl ;■ 

CALL DEVICE_HAP SET DROP 3 

INC BYTE PTR CCONV NO 3 

CALL DEVICE_M»P_SET DROP 4 

INC BYTE PTR CCONV NO 3 

CALL DEVICE_HflP_SET DROP 3 



Main Routine 

******* IT »: 



•»*****.*»*»*»»*»*»»^;,,^^^^^. 
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HEULETT-PACKftROt 8086 A«»«»bl«r 
SOURCE LINE 



03CF E02CO» 
OZOZ est Y 00 
03O5 7205 



03D7 E©C004 
03DA 7309 



D30C C80000 
03DF EBEE 



03St E82903 
03E4 EBE9 



03E6 E8FB00 
03E9 7202 
03EB FS 
03EC C3 

03ED FF06FC1F 



03FI 8B16FC1F 
03F9 80FA00 
03F8 7368 
03rA 80E607 
03r0 80FED6 
0400 7360 

0402 Boot 
0404 8ACE 
04 06 D2C0 
0408 84068007 



1253 ) 

t236 «ftIN_LOOPi 

1257 

1258 

1259 

1260 

1261 

1262 

1263 J 

1264 OROP_ftCCESS» 
1265 

1266 
1267 
' 1268 
1269 

1270 I 

1271 KEY flPPLlCATi 
1272 

1273 
1274 
1275 
1276 
1277 ; 

f278 ECU„«DRS_MEWt 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 ) 

1290 J 

1291 I 

1292 TIMER.OPERAT: 
1293 

1294 
1295 

1296 } 

1297 T1HER_V0: 

1298 ; 
1299 
1300 

1301 TinER.T0B2i 

1302 

1303 

1304 

1305 

1306 

1307 I 

1308 

1309 

1310 

1311 



CALL FORWARD_CnO_C»C 
CALL TIHER.OPERAT 
JC KEY.APPLICAT 



CALL DROP_RESPONSE 
JHC ECU.ADRS^MEW 



CALL KEV_OPERATION 
JMP rtAIN.LOOP 



CALL ECU_ADRS.READ 
JMP «A1H_L00P 



; Cy Flag • I Active 



; Response no kaishel'ti 
t — -> Shori N»hi 



-> Key shori 



Subroutine 

CALL TIKER_CHK 
JC TIMER.YO 
CLC 
RET 

IMC «ORD PTR ITIMER^COUHTERJ 



HOV 0X,CTIWER_C0UHTER3 

CNP DL,0 

JH2 TI«ER_TVPE.2 

AND DH*7 

CMP DH«6 

JHC TX«ER„TYPE_2 



nov AL,1 
nOV CL.DH 
ROL AL^CL 

TEST AL,tN0W_EVEHT3 



I DH • CONV_H0 

f AL • CONV_HO_BIT 
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HEWLETT-PACKARD t 6086 Ass«nbter 



SOURCE LINE 





9^^^ 

r 


1312 






JZ TlhER_TYPE_2 




04 OE 


A700 


1 i9 I ^ 






MOV BH,0 




041 0 


8ADE 


1314 






nOV BL.DH 








■ J I w 






PAY Ch«nncl Vl«w 




0412 


eE3000 


1316 






nOV S I , EVENT.CHANNEt 




04 1 3 


03F3 


1317 






ADD SI>BX 




041 7 


8A1 C 


■ <j 1 0 






nOV BL^CSn ; BL - 


E*/EHT S 


flA t o 

1 7 


or An A£ 
DC uu uo 


1319 






MOV SI,ES EVENT TIMER ; Counter Uo 1 


041 C 


8AE6 


1 ^^A 






MOV AH,DH 




U4 1 c 




1 321 






MOV AL^O 




0420 


D1C8 


1322 






ROR AX 








1 323 






ADD SI>AX 






9caA9 A 


1 324 






MOV AH,ESiCSI3CBX3 






o llr 9 


1 325 






CHP AH,0F8H 




042A 


7336 


1 326 






JMC TIMER_TYPE.2 






0£0 A A AAO 


1 327 






ADD BYTE PTR ESi CSI 3 CBX3 , 8 




0430 


C V V W Or O 


1 328 






CMP BYTE PTR ES i tSI 3 CBX J , 0F8H 




0434 


r ^^ir 


1 227 

1 330 


; 




JC T1MER_TYPE_2 




0436 


800E8007CP 


1 331 






OR BYTE PTR tN0U_EVEHT3, OCOH 






80CE1 0 


1 332 






OR DH^IOH 




043E 


88362807 


1333 






nOV tie BYTE3,DH 




0442 


E80000 


1334 






CALL C0HV_T0_DROP 




0443 


E80000 


T335 
1336 


; 




CALL ID.DROP_DEVICE 




0446 


A02E07 


1337 






nOV AL^CCONV HO BIT3 




0446 


343F 


1338 






XOR AL*3FH 




044D 


200681 07 


1339 






AHO BYTE PTR CBEF0R_EVENT3 , AL 








134 0 


1 








0431 


BE3000 


1341 






nOV SI.EVEHT_CHAHHEL 




- 0*54 


03362407 


1342 






ADD SI,CCONV NO 3 




0438 


8A>C 


1343 






MOV BL,CSI3 " 




043A 


8700 


1344 






MOV BH^O 




045C 


E80000 


1345 






CALL BINDEC.LED 




04 5F 


E80000 


1 346 
1 347 






CALL RUN.COHVERTER 




0462 


8B1EFC1F 


1348 


TIMER TYPE 2t 


MOV 8X,CTIMER_C0UNTER3 




0466 


81 E3FF0F 


1349 
1350 


J 




AMD BX, OFFFN " 




046A 


O 1 CO A A A^ 


1351 






CMP BX,ES_BACK OP 2 


; 1024 


046 E 


734C 


1 352 






JHC TIMER.TOB 




O 1 CO A A A9 


1 353 






CMP BX.ES BACK UP 1 


; 512 


0474 


721 B 


1 354 
1355 


; 




JC M0V_1_ST 




0476 


268A07 


1336 


M0V_2_NDi 


MOV AL.EStCBX+ES BACK UP 3 


.1 6X « 


0479 


2666870002 


1357 






MOV ESi [BX4>ES.BACK UP"t3.AL 


047E 


733C 


1358 






JH2 TIMER TOB ~ 




0480 


26C7060002 


1359 






MOV yORD PTR ESiCES BACK UP 1 ] , 


0A5A5H 


0487 


26C7060004 


1360 






HOV WORD PTR ESjCES BACk"up"23, 


0 


048E 


E92B00 


1361 
1362 


f 




JMP T1MER_T0B ~ " 




0491 


83FB04 


1363 


H0V.1 STt 


CMP BX,4 




0494 


7214 


1364 






JC MOV 1 IHIT 




0496 


8A07 


1365 






HOV AL,tix3 




0498 


2688870002 


1366 






MOV ESttBX*ES_BACK UP 13, AL 




049D 


2630060202 


1367 






XOR ES 1 1 ES_BACK_Up2i +2 3 , AL 




04A2 


2600060302 


1368 






ADD ES 1 C ES.BACK^UfIi ♦ 3 3 , AL 





« 512 - 1023 
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HEULETT-PACKftRDi 6086 Assc»bl*r 



t4fK7 E91200 

26C$870002 
0480 83FB00 
0483 7307 
0485 24C7060004 



04BC 
04C0 
04C4 
04C6 
04C9 

04(;b 

04C£ 
04D0 
0402 



eie33Foo 

881E2807 

02DB 

eE0003 

8800 

3DFFFF 

7412 

FF08 

75 OE 



0404 8100 
04D6 8d0E8907 
04OA E80000 
0400 E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04C3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 
04F3 
04F8 
04F8 
04FC 
04FO 



B«)66FF 
EO 

A92000 
FS 

74 OF 
880008 
eA62FF 
EF 

B80ICO 

BA66FF 

EF 

F9 

C3 



SOUPCE tXHE 

1369 

1370 i 

1371 MOV_l_IHlTi 
1372 
1373 
1374 

1375 I 

1376 TIMER.TOB: 
1377 
1378 
1379 
1380 
138f 
1382 
1383 
1384 
1385 I 
1386 
1387 
1388 
1389 
1398 I 



1391 Tl«ER_«CTIVEi 
1392 
1393 \ 
1394 
1395 

1396 TlhER.SLEEPi 

1397 

1398 

1399 J 

14 00 I 

1401 t 

1402 

1403 TIKER^CHKi 

14D4 

1405 

1406 

1407 

1409 

1409 

1410 

141 1 

1412 

1413 

1414 

1415 RETTin2: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

/ 



J«P TI«ER_TOB 

MOV BYTE PTR ES i CBX+ES_BftCK.0P_1 3 , 0 
cnp BX.O 

JM2 TiriER.TOB ^^.^.^ 
MOV WORO PTR ESiCES_8ftCIC„UP_2J.0a5A5H 



AMD BX.3FH 

MOV ClC.BYTE3,Bt 

AOO BL.BL 

MOV SI,TIME_TftBLE 

rtov AX«csinBX3 

CMP AX,0FFFFH 

J2 TIMER_SLEEP 

&EC UORO PTR CStlCBXl 

JH2 TIMER^SLEEP 

MOV Ct,TIMER_OUT_C0OE 
MOV tKEY_0ATA3,CL 
CALL IC_OR0P_OEVICE 
CALL COHV_TO_OROP 

STC 
RET 



CLC 
REt 



j 00** 



; < — - aik»n dcsuyo 



Tifli«r Count«r Ch«ck 
«SU8R0UT1HE FOR COUNT SEC" 



MOV 


0X,0FF66H 


IM 


AX«OX 


TEST 


AX. 002 OH 


CLC 




JZ 


RETT1M2 


MOV 


AX,OeOOH 


MOV 


DX.0FF62H 


OOT 


OX. AX 


MOV 


AX. 1 1000000000000018 


MOV 


OX.0FF66H 


OUT 


OX, AX 


STC 




RET 
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HEWLETT-PACKARD: 8086 Avsemblcr 



SOURCE LINE 



04FE BB36I407 
0302 83FE00 

0909 7903 
0507 £90102 

050A C706140700 

0910 8A4403 
0513 3C80 
0515 7333 
0917. 3C20 

0519 7303 
091G E9890I 

09fE 740^ 

0520 3C30 
0522 7403 
0524 E9E401 

0327 E9D6Fft 

092A 8^44 04 
032D A22807 
0530 8ft^4 05 
0933 88268907 
0937 E80000 
053A E80000 
093& £80000 
0940 F9 

0541 03 

0542 58 

0543 03D8 
0549 8A44 03 

0548 S3 

0549 C3 

034A 2C80 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
. 1448 
f449 
1430 
1451 
1452 
1453 
1454 
1499 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1469 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



FORWARD_Cn(>_CK! 



HDLC Forw«rtf Comaand 



FORWARD_COHE: 



MOV SI,CECHO_BftCK FLAG 3 

CHP SI,0 

JHZ FORWARD COME 

JHP TX_CCC_N_RET 

MOV WORD PTR CECHO BACK_FLftC3,0 
MOV AL>tSI+33 
CHP AL,80H 
JNC FORWARD CMDTSL 
CUP AL,20H ~ 
JNC CCC_CHD_20 7F 
JttP CCC.DROP^CnD 



SI "Data Buffer Addrej 
♦0 ECU H Address 



♦ I 
♦2 
♦3 



Rx Data Length 
CoonB^nd 



00 



IF Coaitand 



CCC_CMD_20_7F! 



COLD_STARTi 
FORCED_ICEYi 



FORWARD. JUHPt 



J2 FORCED KEY 
C«P AL,30H 
J2 COLD.START 
JHP TX_CCC_H_RET 

JMP RUN 

nOV AL,tSI*43 
flOV CIC_BYTE3 ,AL 
MOV AH,CSI<i>53 
MOV CICEY_DATA3,AH 
CALL IC_DROP_DEVICE 
CALL CONV_T0_OR0P 
CALL KEY^OPERATION 
STC 
RET 

POP BX 
ADD BX^AX 
HOV AL, [81-^33 
PUSH BX 
RET 



; 20 - 7F Coaaand 



Cold Start 



FOPWARD.CMDTBL I SUB AL>80H 
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HEWLETT-PACKftRDt 0086 ftSM«bler 



90URCE LINE 



054C 25FCO0 
054F EOPOFF 



0352 
0335 
0556 
0339 
0350 
03SD 
055E 
0561 
0562 
0565 
0566 
0569 
056ft 
056D 
056E 
0571 
0572 
0575 
0576 
0379 
057ft 
057D 
057E 
0581 
0582 
0385 
0586 
0389 
058ft 
058D 
0S8E 
0591 
0592 
0595 
0596 
0599 
659ft 
05 9D 
059E 
05ft1 
05ft2 
05O5 
05ft6 
05ft9 
OSftft 
05ftD 
OSftE 
0SB1 
0SB2 
0383 
03B6 
05B9 
056ft 
03BD 



E97C00 
90 

E99600 
90 

£90000 
90 

E90000 
90 

E9ft601 
90 

E9ft201 
90 

E99E01 
90 

C99001 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601- 
90 

E98201 
90 

E97E01 
90 

E97ft01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96ft01 
90 

£96601 
90 

E96201 
90 

E95E01 
90 

E95ft01 
90 

E95601 
90 

£93201 
90 

E94C01 
90 



1483 
1484 
1465 t 

1486 CCC.CMD. 

1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1495 

1496 

1497 

1498 

1499 

1500 

1501 

1502 

1503 

1504 

1505 

1506 

1507 

1508 

1909 

1510 

151 1 

1512 

1513 

1514 

1515 

1516 

1517 

1518 

1519 

1520 

1521 

1522 

1523 

1524 

1525 

1526 

1527 

1528 

1529 

1330 

1531 

1532 

1533 

1534 

1535 

1536 

1537 

1538 

1539 



AHD ftX.OFCH 

CALL FORWftRO_JUnP 

JMPTBtt JMP SEHO.FUNC_MOD I 80H — 
HOP 

JHP $Ertt>_RESPOHSE J 84H — 
MOP 

jnP PAY^CROUP.l I 88M — 

NOP 

JNP PftY_CR0UP.2 ; ecH — 

HOP 

JNP TX_CCC_M_RET J 90H — 
HOP 

JMP TX_CCC_H_RET t 94H — 
NOP ~ 

jnP TX_CCC_N_RET ; 98H — 
NOP " 

jnP TX.CCC.H.RET ; 9CH — 
HOP 

JHP TX_CCC_H_RET ; ftOH 
HOP " 

JMP TX_CCC.H_RET i ft4H - 
NOP 

JMP TX_CCC_H_RET : ftOH — 
HOP 

JMP TX_CCC.H_RET ; ftCH - 
NOP 

JMP TX_CCC_H_RET ; BOH - 
NOP 

JMP TX_CCC_N_RET : 84H - 
NOP 

JMP TX_CCC_N_RET ; B8H - 
NOP 

JMP TX_CCC_H_RET ; BCH - 
HOP 

jup tx_ccc_h_pet ; con - 

HOP " 

JMP TX_CCC_H_RET ; C4H - 
HOP 

JHP TX_CCC.H_RET : C8H - 
HOP 

JMP TX_CCC_N_R£T : CCH - 
HOP 

JHP T?(.CCC_M_RET : OOH - 
HOP 

JMP TX CCC.H.RET : D4H - 
HOP 

JMP TX_CCC_H_RET $ D8H - 
HOP 

JMP TX_CCC_N_RET ; OCH - 
HOP 

JHP TX.CCC_H_RET ; EOH - 
HOP " 

JMP TX_CCC_M.RET i E4H - 
HOP ~ 

JHP TX_CCC_N_RET ; ESM - 
HOP 



CtnoS 
CIno) 
Clnol 
(Ino3 
CIno3 
CInc) 
CIno3 
CIno3 
CBen} 
CBftn3 
CBftn3 
CB<n3 
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SOURCE LINE 



D98E 
Q9C1 
03C2 
03C3 
0SC6 
03C9 
05CA 
OSCD 
03CE 



E94A0I 
90 

E93900 
90 

E9E30D 
90 

E95A00 
90 

£99300 



OSDt 2403 
05D3 74 07 
03D3 3C0t 
05D7 74 0D 
0SD9 E92F0t 

030C 8A&404 
03DF 88263008 
0SE3 E92501 

03E6 B400 
OSES 88263308 
03EC E91C0t 



05EF 
05F3 
0SF6 
0SF8 
05FB 
05FF 
0601 
0604 
0608 
06 OC 
06 OF 
06t2 
0614 



8A26330d 

80FCOO 

74tF 

8A6403 

88263408 

2403 

A2t607 

FE06330d 

FE063308 

BE31 08 

Ai 0014 

8904 

E9D60D 



0617 E9F100 



061A 2403 
061C A2I607 
06tF AtOOM 
0622 89 Q4 
0624 E9C600 



0627 8B5C05 
062A 8A44 03 
062D A20314 
0630 8A4404 
0633 BE 04 1 4 



1340 

1341 

1342 

1343 

1344 

1343 

1346 

1347 

1348 

1549 

1330 

1351 

1532 

1333 

1554 

1333 

1556 

1557 

1558 

!559 

1560 

1361 

1362 

fS63 

1564 

1565 

1566 

1567 

1568 

1569 

1570 

1371 

1572 

1373 

1574 

1575 

1576 

1377 

1578 

1379 

1580 

1581 

1582 

1583 

1584 

1585 

1586 

1587 

1588 

1389 

1590 

1391 

1592 

1593 

1594 

1393 

1596 



SEHD_FUNC_HOD t 



S.F_H_SET : 



S_F_t1_CLR : 



SEND RESPONSE: 



YES_SEND: 



NO^SEND : 

; 



JtIP TX^CCC_M_RET i ECH 
HOP 

JttP ECHO.BftCK_C«D ; FOH 
HOP 

jnP FORCED_TUNE ; F4H 

NOP 

4nP DISPLAY.nEWORV ; F8H 
HOP 

JttP STORE.nEftOPY ; FCH 



AND AL.3 

^2 S_F_H_SET 

CHP AlTi* 

J2 S_F_I1_CLR 

JHP TX_CCC_M_RET 

nov AH,rsi+4: 

nOV tSEHD_CNABLE3,AH 
JHP TX_CCC_N_RET 

nov AH«0 

HOV tSEM0.lHDEX3,ftH 
JMP TX_CCC_N_RET 

MOV ftH.CSEHD_lHDEX3 

CUP AH,0 

4Z HO.SEND 

nov AH,tSI+33 

nOV CSEH0_CMD_RESP3,AH 

AND At, 3 

nov CREVERS_CHANEL3,AL 
INC BYTE PTR CSEND INDEX 3 
INC BYTE PTR CSEND_IH0EX3 
nov SI>SEHD_AODRESS 
nOV AX. CECU_ADDRESS3 

nov tsn^Ax 

JHP TX_CCC_RON 
JHP TX CCC H_RET 



; 80 - 33 Cowa.nd 

; 82 - 83 Cootaand 
; 80 Connand 

J 81 Cottsand 

; 84 - 87 Cofl)»and 



Echo Back Coc»fB«nd 



ECHO_BACK_CnD : 
ECHO_BmCK_SURU : 



AND At. 3 

nov CREVERS_CHnHEt3.AL 

nov ax,cecuIoddress3 
nov tsn,Ax 

JMP TX CCC RUN 



t Conmand >" OF OH 

; Rev«r5« Channel CoRtasnd 



Display neaory ««i%4*»i»*)ii*<**«i»*****»**i****<«itiii*«Ht»«ii»«;# 



0I$PLAY_nEM0RY» 



MOV BX,[SU53 

MOV At,CSI^33 

MOV CTX COMMANDS. At 

MOV At«CSI^43 

MOV SI,TX_BUFFER 



<<< Display M«iiiory vi> 



SI ECU Address H 

4-1 ECU Address t 
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SOURCE LINE 



0636 A202M 
0659 81FB0080 
063D 73 to 
063F 

0641 8824 

0643 46 

0644 43 
0649 FEC8 
0647 79F6 
0649 BE0014 
064C E99EO0 

064F 8tE3FF7F 

0633 268A27 

0636 8824 

0658 46 

0699 43 

063A FEC8 

063C 75F5 

063E BE0014 

0661 £98900 

0664 eB3C09 
Ofi67 8A4403 
066 A A20314 
066D 8A4404 

0670 A20214 
0673 B1FB0080 
06r7 73 OE 

0679 8A6407 
067C 8827 
067E 46 
067F 43 

0680 FEC8 
D68Z 73F9 
0684 E98400 



0687 
0688 
068F 
0691 
0694 
0697 
069A 
0698 
069C 
069E 
06AO 



81E3FF7F 

eiPBooot 

7303 

E97700 

8A64 07 

268827 

46 

43 

FEC8 
73F4 
E96800 



06A3 83C602 
06A6 EBOOOO 
06A? E93FO0 



1597 

1398 

1599 

1600 

1601 

1602 

1603 

1604 

1605 

1606 

1607 

1608 

1609 

161 0 

161 I 

1612 

1613 

1614 

1615 

1616 

1617 

1618 

1619 

l'620 

1621 

1622 

1623 

1624 

1625 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1633 

1636 

1637 

1638 

1639 

1640 

1641 

1642 

1643 

1644 

1645 

1646 

1647 

1648 

1649 

1690 

1651 

1652 

1653 



TX TRNS2t 



DISP_«Eri.5517( 
TX TRHS3: 



nOV tTX_LEHCTH3.#iL 

CnP BX.BOOOH 

JHC DISP.nE«_55l7 

NOV AH.CBX} 

nov tStS^AH 

INC SI 

IHC BX 

DEC AU 

JH2 TX_TRNS2 

MOV SI,ECU_ADDRESS 

J«P TX_CCC_RUH 

AHD BX,7FFFH 
nov AH,ES:CBX3 



STORE ttEKORY : 



ST TRHS2 



ST0R^?1EH_33ir» 



ST_TRNS3: 



t +2 

: 

; +4 
; ^6 



Rx L«n9th 

Tx Length 
Tk Addr««s L 
Tx AddrcYff H 



; Back Up Memory Displayf 



nov 


tSI3,AH 








IHC 


SI 








IHC 


BX 








DEC 


AL 








4HZ 


TX_TRNS3 








nov 


SI. ECU ADDRESS 








jnp 


TX_CCC_RUN 








MOV 


BX« CSI-^53 




<<< 


Store Menory 


MOV 


AL« tSI-t-SJ 








MOV 


tTX_C0MMAHD3.AL 








nov 


AL, tSI*43 




SI 


ECU Address H 








♦t 


ECU Address L 


NOV 


CTX LEHCTH3,AL 


S 


♦2 


Px Length 


CMP 


BX.dOOOH 


I 


♦3 


CoMKand 


JHC 


STOR MEM 5517 








MOV 


AH.tSI-*^73 * 




+4 


St Length 


MOV 


CBX3, AH 




♦3 


St Address L 


INC 


SI 


; 


♦6 


St Address H 


INC 


BX 








DEC 


AL 








JHZ 


ST^TKHS2 








JMP 


TX^CCC.H.RET 








AHD 


BX,7FFFH 


t 


Back Up McRory Displ 


CMP 


BX, 100H 








JNC 


ST_TRMS3 








JMP 


TX CCC_N_RET 






Interrupt T*b 


MOV 


AH7rSI+73 








MOV 


ES:CBX}.AH 








INC 


SI 








IHC 


BX 








DEC 


AL 








JHZ 


ST TRNS3 








JMP 


TX_CCC_N.RET 









, CCC > Data Processor > Drop Processor 

; 

CCC DROP CMDt ADD SI, 2 

CALL LOAD_TO_DROP 
JMP TX_CCC.N_RET 

; Forced Tuning - — Hth Converter 
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SOURCE LINE 



06AC 
06AF 
06B2 
D6B5 
0688 
0688 
06BE 



8R4404 
A22807 
EBOOOO 
£80000 
8A3C09 

eorB64 

7312 



06C0 C80000 
06C3 E80000 
'06C6 EBOOOO 
06C9 EBOOOO 
06CC E80000 
06CF E93900 

06D2 EeoOOO 
06D5 E93300 



0608 BE 02 14 
06DB BB0207 
06DE C60441 
06E1 C6440100 
06E5 83C6 02 
06E8 B040 
06EA E952FF 



06ED A0>e07 
06F0 3C00 
06F2 7317 

06F4 eA4C02 
06F7 FECI 
06F9 FECI 
06F6 eOF903 
06FE 7302 
0700 BI03 
0702 880E1807 
0706 Ee4tFB 
07 09 F9 
070A C3 



0708 F8 
07 OC C3 



1694 ) 

1653 FORCED_TUHE: 

1636 

1657 

1658 

1639 

1660 

1661 

1662 i 

1663 FORCED ONt 

1664 " 
1663 

1666 
1667 
1668 

1669 ; 

1670 FORCED_OFF: 
1671 

1672 ; 

1673 ; **=t^*»mmm*mm 

1674 J 

1675 SPECIAL SPU 1 

1676 " 
1*677 

1678 
1679 
1680 
1681 
1682 ; 
1683 
1684 

1685 TX_CCC_RUHt 
1686 
1637 
1688 
1689 
1690 
1691 
1692 
1693 
1694 

1695 TX_V0SHI : 
1696 

1697 
1698 

1699 ; 

1700 J 

1701 ; 

1702 TX CCC_H_RET 
1703 

1704 ; 

1705 J 

1706 i 
1707 
1708 
1709 
1710 



MOV AL.rStMS 
«0V C1C_BYTE3,AL 
CALL IC_0R0P_DEV1CE 
CALL COHV_TO~OROP 

hov eL.csi*57 

CMP BL.tOO 
JHC FORCED_OFF 

CALL 8IH0EC_LED 
CALL LED_VIEW_TBL 
CALL SPU.LED.DISP 
CALL RUN_COHVERTER 
CALL WAKEARl_dE_OH 
JMP TX_CCC.H.RET 

CALL OP_SPU_0FF 
JMP TX_CCC_N_^RET 



; SI — 

; ♦! 

: ^2 

; +3 

/ ^4 

; ♦S 



ECU H Address 
L Address 
Tx P«ta Lendth 
Coafitand EOH 
Converter* NO. 
Tuning Channel 



SPU to CCC 



MOV SI,TX_LENGTH 
MOV BX,INDEX_RX 1 
nOV BYTE PTP tsn,65 
nOV BYTE PTR CSI-»-13,0 
ADD SI ^2 
HOV AL,64 
JWP TX TRNS2 



; (IB«!*a9BSSitl8 Send to CCC 8SStt((»8t999tt(l9att»B8a«099Btt88Il|»ff8B909]| 

MOV AL,tTX_BUSY FLAG3 
CMP AL^O 
JNZ TX^CCC.N RET 



TX_PUN_SUB » 



MOV CL,tSI*23 
IHC CL 
IMC CL 
CMP CL.3 
JMC TX^YOSHI 
MOV CL,3 

MOV tTX_BUSY_FLAC3,CL 
CALL HDLC_TX_START 
STC 
RET 



CLC 
RET 



i lit SI 

; cct CL 



— start Address 

— Data Length 



3 J3 
33) 
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SOURCE LIME 



07 OD BA0001 

0710 EC 

0711 8ftE0 
0713 BA020I 

0716 EC 

0717 A300M 
07 I « C3 



071B BE0003 
07IE BBOOOO 
0721 C600FF 

0724 43 

0725 81FB8000 
0729 75F6 
072B C3 



072C BE0006 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 75F5 ^ 
0730 03 



073E 

0741 

0744 

0749 

074B 

074B 

074E 

0750 

0753 

0757 

0759 

075C 

075F 



£80300 
E90000 
5B 

A31C07 

BE6003 

BBOOOO 

B900 

83C302 

81FB6000 

75F5 

ES0300 

E90000 

58 



171 1 
1712 
1713 
1714 
1715 
1716 
1717 
1716 
1719 
172D 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 

1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 



J ************* 

s 

; 

ECU_AC*PS_READ ; 



Subroutinft 



ECU Addr«5S Read Routine ************ 



nOV DX , ECU_L_AODRESS 
IH AL^DX 
WOV AH. At 

MOV DX , ECU_H_ADDRESS 
IH AL.DX 

rtOV IEC0_ADDRESS3,AX 
RET " 



lHIT.TlH_TBLt 
IHlT_Tin_UP: 



IHIT.EV.TinER: 
IHIT_EV_1 I 



J AH » L . AL - H Addrci 



MOV SI,TIME.TA8LE 

nov , ^^^^ 

MOV BYTE FTP CSntBX3,0FFH 

IHC BX - 

CHP BX«128 

JH2 IHIT.TXH.LP 

RET 



Ev«nt Tl»«r T»bl« Initli 



MOV SI,ES.EVEHT.TlhER 
MOV BX,0 

MOV BYTE PTR ES i t 31 3CBX3 , 0 
IHC BX 

CMP BX, 128*6 
aH2 IH1T_EV_1 
RET 



JHIT.OUMP.TBLI 
lHIT_UA.00KOi 

lHIT_JUriP.LPi 



BASE_WA_OOKO t 



CALU IHlT_tfA_DOKO 
jnP 0P_IMIT1AL 
POP AX 

MOV tIHIT_POIHTl,AX 

MOV SI* JUtlP.ADDRESS 

KOV 6X,0 

MOV l5nt8X3>AX 

ADO BX,2 

CHP BX,128 

JH2 IHIT_JU«P_LP 

CALL BASE.WA.OOKO 

JMP BASE_R0UT1NE 

POP AX 
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HEMLETT-PftCKARDt 8086 Affff«aibl<r 
SOURCE LINE 



ui ou 


n3 1 A 0? 


1 # oo 




nov 


CBASE.POIHTJ.AX 


0763 


C3 


1 769 
1 770 


J 


RET 








1 77 1 




BASIC.AUTHO T*bU Initi«UZ4 






1772 


$ 






0764 


np nnni 

V W V • 


1 773 


tMIT AUTHO TBL : 


HOV 


SI,PC_FC LIST 


u f Of 


Do u vu u 


1 

1 * •* 




rtov 


BX^O 


VI OH 


f*c Aft nn 

^O UO UQ 


1 # * 3 


JUHKO \ 


nov 


BYTE PTR tSI3CBX3,0 


076D 


43 


1 776 




XNC 


BX 


076E 


o 1 r DuuQ 1 


1 777 




C«P 


BX,256 


0772 




1 # « D 


i 


JN2 


JUHKO 


u r r ^ 


DCQ An 1 
DtO VU 1 


\ ?OA 

» # ou 




HOV 


SI,BASIC_AUTHO 


0777 


npni AA 


1 781 




nov 


BX, 1 


U r r H 


Uou Uor^ 


1 782 


II lU t 


MOV 


BYTE PTR CSI3CBX3.3FH 


Mr TV 




1 7^1 
1 f oo 




INC 


BX 


Wf rt 


O^r D9H 


1 784 




cnp 


BX,90 


Urol 




1 f 03 




JNZ 


JUN 


0783 


C3 


1786 
1 787 




RET 








1 788 




View Ch4nn«l Table Initialize 






1 789 


; 






0784 


BE1 000 


t A 


Tuf T UTCU TDI • 


«0V 


SI,VIEU CHANNEL 


0787 


OO A A A A 
ODD OUD 


» 1 T 1 




nov 


BX,0 " ; 


078A 


8AE3 


1792 


INI T_V I tUi_Wr : 


HOV 


AH.BL 


078C 


FEC4 


1 793 




INC 


AH 


07 8E 


80CC30 


1 794 




OR AH, 3 OH 


0791 


C60030 


1 793 




KOV 


BYTE PTR tSI3CBX3,30H 


0794 


oooDOo 


1 796 




nov 


BYTE PTR tS13CBX+83>AH 


0797 


43 


I t • r 




IHC 


BX 


0798 


83F B OB 


1 798 




C«P 


BX,8 


0798 


7SED 


1799 




JN2 


INIT_VIEW_LP 


07 9D 


C3 


1 800 
1801 


; 


RET 








1802 




EVENT Table HODE Initi«lize 






1 803 


) 






079E 


B80006 


1 804 


EVENT_DATA_CL : 


nov 


8X,ES_EVENT_TlnER 


07ft1 


26C707FF0F 


1 90S 


CHIHARU ! 


nov 


WORD PTR Es7tBX3,OFFFN 


07a6 


83C302 


1 806 




ADD 


8X,2 


07*^9 


81FB0009 


1 807 




C«P 


BX, ES EVENT T IHER+I 28*6 


07Al> 


72F2 


1 808 




JC CHIHARU 






1 809 


; 






U # Hr 


DCft AflO 
Dt U VU7 


1810 




nov 


SU EVENT NO FREO 


0782 


B120 


1811 




nov 


CL,32 


07B4 


C744400100 


1812 


LPl : 


nov 


UORD PTR CSI+32*23,1 


0789 


83C602 


1813 




ADD 


SI, 2 


07BC 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


181S 




C«P 


CL,63 


07Ct 


73F1 


1816 
1817 


t 


JNZ 


LPl 


07C3 


BE0009 


1818 




nov 


SI, EVENT NO.FREQ 


07C6 


BB0002 


1819 




nov 


bx^ch.noIfreo 


07C9 


B140 


1820 




nov 


CL,64 


07CB 


8B07 


1821 


LP2! 


nov 


AX,CBX3 


07CO 


89848000 


1822 




nov 


[SI-*^64»23,AX 


0701 


e3C602 


1823 




ADD 


SU2 


07D4 


83C302 


1824 




ADD 


BX,2 



,C2.C1. 
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SOURCE LINE 



07D7 PECf 


1823 




07D9 80F9eO 


1826 




07DC 73ED 


1827 






1828 


; 


070E C3 


1B29 






1830 


i 




1831 






1832 


J 


07DF BE2000 


1833 


IHIT_CODE t 


07E2 BBOOfiO 


1834 




07ES C7000000 


1833 


XNIT^CODE_LPi 


07E9 630302 


1836 




07EC 83FB10 


1837 




07EF 73F4 


1838 




07F1 C3 


1839 






1840 


i 




1841 






1842 


} 


07F2 C7063A0703 


1843 


FREO_CALC t 


07F8 B90000 


1844 




07FB B84000 


1845 




07FE 48 


1846 


CAL_STDA: 


07FF EB1300 


1847 




0602 3DO0OO 


1848 




0005 75F7 


1849 




0807 B9FF00 


1830 




080A B84000 


1851 




08 00 48 


1852 


CAL.STDBr 


•080E E80600 


1833 




0811 3D0OOO 


1834 




Oei4 73F7 


1855 




Od>16 03/ 


1856 






1857 




0817 80E120 


1858 


FREQ_CAL : 


081 A 30 


1859 




08 IB 8BD0 


1860 




08 ID 734E 


1861 




081 F 3DO000 


1862 


UP64_D t 


0822 743A 


1863 




0824 3D3F0Q 


1864 




0827 7433 


1863 




0829 3D0600 


1666 




082C 7335 


1867 




082E 3D 04 00 


1666 




0831 7335 


1869 




0833 664B01 


1870 




0836 F6263A07 


1871 


nULTIt 


083A 03C3 


1872 




083C 80F900 


1873 


ADDERS 


083F 7400 


1874 






1873 




0841 80E4 03 


1876 


ADDER.I : 


0644 F8 


1877 




0843 D0C4 


1878 




0847 D0C4 


1879 




0849 D0C4 


1880 




0B4B D0C4 


1881 





INC CL 
CHP CL^128 
JN2 LP2 

RET 

PC_CODE t PR_CODE Initi*lis« **************** 

MOV SI.PC.CODE 
HOV BX,0 

nOV WORD PTR CSnCBX3,0 

ADD BX,2 

CHP 8X,16 

JNZ INIT.CODE_LP 

RET 

Converter Frequency Calculation 



nov 

nOV 

NOV 

DEC 

CALL 

CMP 

JNZ 

nov 
nov 

DEC 
CALL 

cnp 

JNZ 
RET 

«"STD FREO. 
AND 
PUSH 
rtOV 
JNZ 
CMP 
JE 
CHP 
JE 
CMP 
JNC 
CMP 
JNC 

nov 

NUL 
ADD 

cnp 

JZ 

ADD 

AND 

CLC 

ROL 

RQL 

ROL 

ROL 



WORD PTR DS: CMUL_ADR3>«UL_N0 

CX, 0 ;«-CABLE 

AX>64 

AX 

FREQ^CAL 
AX> 0 
CAL STDA 

CX,OFFH ;6-CAeLC 

AX, 64 

AX 

FREO^CAL 
AX, 0 

CAL STD8 



CALICULATION SUBROUTIHE- 
CL,00100000B 
AX 



; B-CABLE 



» >UP64 



:CHAHHELL ARC FROM 6 TO 62 
tCHANNELL ARE FROM 4 TO 3 



DX« AX 
UP64 
AX. 0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 
CH4 5 
BX,331. 

BYTE PTR DSiCnUL.ADR} 
AX,BX 
CL,0 
ADDER.1 

DX,64 I 64 OR 63 ?????T 

AH, 0000001 IB 

AH 
AH 
AH 
AH 



CH_N0t3 
ChIh0*3*OFFSE 



♦ 
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LDCAtlOH QWMtl CQOt LIHC 



HCVLCTT-#4ClCftrDi ■086 A«««ttbUr 
»OU*CC LtNC 



ff«49 

e»9i 

e«3s 
esse 

e99C 
0S3C 

esct 

OfitS 



0870 



DeC4 
00C4 

090002 

osrz 

0900 
30 

raoooo 

083701 
EOCt 

BMDOI 

e3C340 
EOOO 



Q073 BCDoeS 
0B73 B93t4 0 

•87C 0^40 
eSTP 09009300 

08«3 B»ft84e 

oaofi 09BC04eo 



esoD 

086D 



089 1 
0894 



0898 
0998 



B98e4e 
898C99ao 



899340 
898C9CD4 



099^40 
t9»C»400 

e3 



0807 8C3008 

08*a Eoeooo 
eeao 7ais 
oeiiF Bcaoea 

0892 OIM«fl 

0883 SCO I 

0887 74 CO 

0689 3C04 



tS83 
1083 



teo7 

1888 
1«09 
I890 
1091 
1893 ZERO I 
1993 

1094 , 

I 893 CKC^OSi 
1094 

1897 I— ™ 
1990 C»4 Si 



KOL 


AM 


OOL 


ON 


08 


*M,CL 


w 


8X.CM_H0_nif0 


ROV 


tt.ox 


MO 


ft. OX 


HOV 






ax 


Kcr 




ftOV 


AX.O 




ROOER 



iSTQPC OH 0 OS 



BX.743 
nULTl 



KOLTI 



1901 UP«4i 
1902 
(993 I 
1904 I 



OX, 04 
UP*4_0 



1906 CHAHHCL.HOSESt 

1907 

1908 

1909 J 

1910 

I9tt 

1913 t 

1913 

1914 

1915 I 

1916 

1917 

1918 t 

1919 

1920 

I93t 1 

1933 

1923 

1934 1 

1925 

1926 

192? 

1*20 t 

1939 

1930 I 

1931 0O0r.RC9P0H$E : 
1933 

1933 
1934 
1939 
1936 
1937 
1938 



nOV 61,CH_N0_P«E0 
ItOV CX.4031H 
HOW tSI*7l»23,CX 

ItOV CX»4e66H 
KOV r8I*73*31.CX 

nOV CX,4008H 
ftOV tSI*74«3).CX 

ROV CX.«S8EH 
W CSl'»r6»2].CX 

nov cx,4ev3M 

•lOV Cff«7S*21.CX 
ItOV CX,4Q99M 

nov csi*oo-2j.cx 
nov cx,409r^ 

HOV CSI««2«21.CX 
PET 



t Jw*r» 3 
t J»p«n 4 
I Jk»«o 6 



10 

J4P*n 12 



Drop Preca 



nov si,profi_o8r bf 
Cact lOftO.POOn Foo^ 
4C DltOr.RESP_H07 
ITOV S1*FR0II_08F.BP 
NOV aL.CBI«-13 
CUP at.i 
JZ Wior RESP 01 



C RL > • C9»»M«d 



no 087 Oat« mo rRBR_C8r_BF nt utuvu 



08Be 74 OB 
08BD 3C84 
08BF 7303 
08C1 E99F00 

08C4 FB 
08CS C3 



Oece EBFC 

D8C8 8A44 02 
OSCB 

08CE EBOOOO 



08Dt 
0804 
08D7 
08DA 
08DC 
08DF 
08CI 
0BE9 

oee? 



BE200a 
8A4C03 
80F900 
7466 

BFeooo 

B700 

8A1E2C07 

03DB 

8l2irEFF 



08EB 8oeC04 
08EE 80FDO0 
08F1 7402 
08f 3 EBCF 



08F5 
08F8 

oeFB 

D6FD 
0900 
0903 
0906 
0903 
090C 
09 OF 
091 1 
0913 
0916 
0919 
091 B 
091 D 
09IF 
0922 
0924 
0926 
0929 
092C 
092D 



eA5405 

B0C2O4 

7431 

8A5405 

EBOOOO 

80E260 

7411 

eA262f 07 

80E401 

7518 

0804 

EBOOOO 

E91000 

eA24 

343F 

2004 

£80000 

22C4 

7403 

EBOOOO 

Eeoooo 

F8 
C3 



092E 8A5405 
0931 80E202 
0934 74 OA 
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SOURCE LINE 



1939 
1940 
1941 
1942 
194^ 
1944 
1943 
1946 
1947 
1948 
1949 
1950 
1931 
1932 
1953 
1954 
1939 
1956 
1937 
1958 
1939 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
1983 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DROP_RESP_MOPi 

; 



J2 DROP_RESP_04 
CMP AL,84H 
JN2 OROP.RESP.MOP 
JttP 0R0P_RESP„84 

CLC 
RET 



K«v D«t» Hon« > C/«0 



DROP_RESP_01 : JWP DROP^RESP.NOP 



■ tSI3-»t*l 3»-»»t*23"*»"-***" 

tOntPOU,DETECT3 

■ [SI3«.C + n««t*23--»C+33C*4 3»«C*53" 



DROP_RESP_04 I 



RESP_STATUSi 
RECEMT_OKt 

COMV_S«.l : 
COMV_SU_0: 

CONV_SW.SET : 
i 

KEY_DEPRESS t 



nOV AL.tSI+23 
MOV CI0_BYTE3.AL 
CALL ID_DROP.t»EVICE 

MOV SI,FROM_OBF_BF 
MOV CL*tSI+33 t 
CMP CL,0 1 
JZ RESP.VLF_ERR 
MOV DI ,VLF_ERROR.MAP 
MOV BH,0 
MOV BL,CID_BYTE3 
ADD BX.BX 

AND yORD PTR CDI 3tBX3 . OFFFEH 



MOV CH,CSl+4 3 ; 

CMP CH,0 

J2 RESP.STATUS 

aMP DROP_RESP_NOP 

MOV DL,CSI*53 i 
AND DL«4 ; 
J2 KEV_DEPRESS ; 
MOV DL7tSI*53 ; 
CALL COHV_Stf.BIT_AL i 
AND DL«80K ; 
JZ COHV_SW.0 t 
MOV AH,TdROP_K03 
ANt> AH«1 
JN2 CONV_SW_SET 
OR CSI3*AL 
CALL JUMP_ADRS_IHir 
JMP COHV_Sy_SET 

MOV AH.csn 

XOR AL.3FH 

AND CSI3.AL 

CftLL DR0P_B1T_AL ; 

AND AL.AH 

JZ C0MV_SW_SET 

CALL JOWP.ADRS.IHIZ 

CALL JUMP.ADRS^IHIT 

CLC 

RET 



C 043 1 ID_BYTE3 C 023 C 003 CSTATUS3 
"~ 00 *.* 



02 00 



Status 3 

P 



S * * • 



SPU R«c«nt Pouer ON 
I 

Converter Select SW 



10/19 H«nkou * ! ! 



MOV DL«t5I«53 t 
AND DL*2 i 
J2 ELSE_STATUS 



Key Correntiy Depressed 
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SOURCE LINE 



0936 


B01 C 


1 996 




0938 


A28907 


1 009 

1 Tfrf 




093B 


^ V V V V V 






093E 




1 999 




093F 


C3 


9 A A A 




094 0 


pg 


2001 


PI QC ^TqTiK 1 
CL9B.__9 1 H 1 UO 1 


0941 


C3 










<9 A Al 




0942 


CO u uuu 


9 A A^ 






DCfi rt An 

OC.O uuu 


2005 






or uu 


9 A AC 




094A 




O AA? 




0^4C 


0308 


2 008 




0950 


8600 


2009 




0952 


05 0200 


201 0 




09SS 


3*{At Art 


201 1 




0938 


8900 


2012 




095A 


D0C8 


2013 




095C 


7303 


2014 




095E 


E80000 


2015 




0961 


F8 


2016 


VLF ERR RETi 


0962 


C3 


2017 








2 01 8 




0963 




201^ 


tSOtiD DCCD > 


0966 


w 7 w V 


9 A9n 




0969 


r42D 


« 1 








7 097 




0968 


8A64 02 






096E 




Oft7^ 










J 


U7r £ 










CO A A A A 

CO wo VU 


2 0^r 








2026 


1 


0978 


8A6C04 


9 A90 




097B 




O A'7 A 








^ A^ 4 


} 


097F 


nCQ A A A 
DC.D U U V 






0982 


B700 


2033 




0964 


8A1 E2C0? 


2034 




0988 


03D8 


2035 




098A 


8120FEFF 


£036 








2037 


I 


09SE 


eOFDFF 


2038 




0991 


7402 


2039 




0993 


F9 


2040 




0994 


C3 


2041 








2042 


1 


0993 


E80000 


2043 


SEHS.STfiTUS : 


0998 


F8 


2044 


RE£P_84^NPET i 


0999 


C3 


2045 








2046 


1 






2047 








2048 


; 






2049 








2050 


; 






2031 


; 






2032 


; 



MOV AL,KEY PUSH.CODE 

rtOV CKEY_DATA3,At 

CALt DROP TO CONV 

STC 

RET 

CLC 

RET 

CALL DROP_T0_CONV 

MOV SI,VLF_ERROR MAP 

MOV BH,0 

MOV BL,CI[>_BYTE3 

ADD BX,BX 

MOV AX^CSIICBX] 

ADD AX, 2 

XOR AX^I 

MOV CSntBX3,AX 

ROR AL 

JMC VLF.ERR.RET 
CALL JUMP ADRS^IHIT 
CLC 
RET 



MOV CL,CSI+33 

CMP CL.O 

JZ RESP_84_NRET 

MOV AH,tSI*23 
MOV CID_BVTE3,AH 



C843t ID/DROPJ C01 3CKEV3 



; < AH ) » ID BYTE 



CALL 1D_DP0P_DEVICE ; > COHV.NO , DROP NO , DEVICE NO 

CALL DROP.TO_COHV ~ " 

MOV CH,CSI+43 
MOV CKEY_DATA3.CH 

MOV SI,VLF_ERROR MAP 
MOV BH,0 " 
MOV BL,tID_BYTE3 
ADO BX.BX " 

AND UORD PTR CSnCBX3, OFFFEH 



CMP CH.OFFH 
JZ SENS_STATUS 
STC 
RET 



Push Key Boand > CY»! 



CALL SPU_STATU$_REO ; OFFH > No K«v Stroke 

CLC 
RET 



GLOBAL 



SPECIAL SPU 1 
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SOURCE LINE 



2053 


EXTRH 


2054 


EXTRM 


2055 


EXTRH 


2056 


EXTRH 


2057 


EXTRH 


2058 • 


EXTRH 


2059 


EXTRH 


2060 


EXTRH 


2061 


EXTRH 


2062 


EXTRH 


2063 


EXTRH 


2064 


EXTRH 


2065 


EXTRH 


2066 


EXTRH 


2067 


EXTRH 


2068 


EXTRH 


2069 


EXTRH 


2070 


EXTRH 


2071 


EXTRH 


2072 


EXTRH 


2073 


EXTRH 


2074 


EXTRH 


2075 


EXTRH 


i076 


EXTRH 


2077 


EXTRH 


2078 


EXTRH 


2079 i 




2080 


EXTRH 


2081 


EXTRH 



Error»» 0 



01 67237 



POUER OET CHD 
LOAD_FR0ft_OP0P 

loaOo.orop 
spu status.req 

It>_DROP_DEVlCE 

1C_DP0P_PEVICE 

C0HV_SW_B1T.AL 

OR0P_BIT_AL 

SPU RELAY OFF 

SPUICLEAP.DISP 

EVEHT_UE0_OFF 

DROP_HAP_SET 

KEY OPERATION 

COHV TO_DROP 

DROP_TO_CONV 

BIHDEC.LED 

LEO VIEtf_TBL 

spuIleo.disp 

ruh.cohverter 

uakeari^de oh 

op_spu_off 

op.ihitjal 

base.routine 

juwpIadrs.init 

JUAP ADRS IHtZ 
DEVICE_nAP_SET 

PAY_CROUP_l 
PAY_CR0UP.2 
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04 
«3 
tt 

99 

102 
104 
t204 
1163 
1208 
1*67 
1»01 
tl« 
t392 
1409 
136 

fa64 
• « 

330 
231 
1160 

toe 

103 
t»3t 

1930 
2019 



1213 
130 
142 
• 1 

97 
»394 

91 
1386 
16t 
1278 

irjs 

233 
2« 
2001 
1060 
183 
183 
184 
186 
42 
1004 
123 
1*4 

tS3 
9t« 



CTBt.l 

CTOL.i cotnn 

CT»L^3 
C78l_2_C0Utn 

Dev|CE_M0_8I? 
DtV_|MtT_LF 

i>rv Mf xT~ 

DCV~RCSP WT 

W»OP_OCCEBS 
DPOP_BtT OL 
0»OP_CffD Bf 

0RtJP_c^^~*•OPT 

DROP DATA »OPT 

wjopIimitIlp 

DftOP HAP SET 

DPOP_HO_BIT 

WJOP.PESPOHSE 

W»OP.PtSP_OI 

I>ROP_PESp3o4 

I>Re^~PtSP"*84 

orop3i»cspInop 

WW^TO CO«V 

DPP.HEXT 

DSI 

DSIt 

033 

tCmjBACK nORS 

£CH0_8«CK~Cnl> 

tCMO.OftCr'FtoC 

ECKO.BftCK^SOPV 

ECU_At«PCSS 

tCU_AI>»3_KEW 

CCU.A&fts Ittttp 

ECU.H^OO^RCSS 

tCU_L_oOO»EM 

CLSt_3T«TU9 

CO I 

ES.OACK.UP 
ES^8«CIC_UP_1 
ES_80Cie_'iP 2 
E«_CVEHT tTrEP 
EVCHT.CHAKHEL 
EVtMl_0*»T«„CL 
EVEItT_CNft8LE 
CVCHT^rCV COOS 
EVEMT_LE0.Ofr 

EVCMT_MO_FBEO 
EXIT 



PEFCPEHCC TABLC 

TYPE PfFEVCMCCf 

A 443. r77. 801 .036 

O 444. 778. 799. 8» 

a 447.7-18.733 

« 494.«9).(ft«,«S7 

E 1223. 1227. 1239. 1331 . 1231. 1333,2079 

A 

n 

A I1«9,l24e 



A 1193 

A 1149.1177. 1181. 1189 

A 1 1?5 

A 

A 1344 
A 



t 1903.2040 



r93 

681 .829 
t£l8 

1223. 2B44 
1194. 1976 

1264 
1957 
»«J9 
1942 

1«T7. 1941, 1949. 1947 
1998. 20<w».2027. 2967 
li«t 

121. 122. 123. 123. 126. 127. 129. 134. 131. 1 V.I 33. 134. 1T5. 136. 177 139 
02. 83. 84. 83. 84. 87. 80. 89.90.^1 .9S.93.'>4 .93.94.«7.9< 



04. 101 . 102. 1 93. 104 , 103. 1 06. 109.109. 110. 1 13 



1342 

447.922, 1014.1110.1444. 1431 

1*2. li?. 164. tt«9. 1004, 1374. l3ft4.l4H.l$l9.1 rso 
1243 

4«1 ,1279 
17X9 
1725 
i«?3 



1334 

43fl.409, 1337.1737.1139. 
477.499.1331 .1340.1374 
13l«. 1749.1904. 1907 
1314.134* 
472 



ti»6.20<3 
19*0. t8t« 
883.893.999 



f»4*. »76r,i:t40. H7i 



! 

i 
j 



I 
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PC PfPCffEKCCS 



T2 

919 
t977 

l«H 

JM 
299 
212 
21* 
2>9 
2D7 
710 
217 
21ft 
2tl 
219 
209 
213 
1W 
4M 
SIM 
»»« 

312 
«97 
♦* 

17*7 
44 
2«l 

2«e 

122 
32 
94 

I9<*4 
1832 
1499 
1««4 
1449 

1904 
IIOS 
73 
199 
t444 
99 
104 
117 
1982 
1974 



«2eoH 

aCMC 

*CHO 
•DOCO 

«9C I I.OO 

•»CII_CL 
ASCII CO 
ftSCII.M 
astll.CR 

«»C 1 1_»0 

ascil.Hu 

•1CII„PC 
•SCI 

ftSCII.SC 
ft9CII_SC 

8ACIC UP_C» » 
BACJC.U^.Cl-a 
B»Clt_UI»_E:<IT 

8«Cr UP^HOtlC 

8ACir ur.vcs 

8ftSC.«OUTIHE 

Bftsrc^wjTMo 

ecHc. 

ecHD 

BEFO».EVEMT 
• IAS 

BlMAffV.LET* 
8IHDCC.LE^ 

CPC„ST08 

CCC_crto_20.7r 

CCC_Cl»0_J»»TBL 

C>M_9 
CH4_42 

CHIHORU 
CH NO FKEQ 

tt£*p._itCY_CO0C 
COtO.STAPT 

COWV^HP^BIT 

COHV^SW^O 

COMV_SI#~B|T_AL 

roMv_To_o»pp 



73, 74. rs, 74 

J4?.J44. J?4.3«.»70.J73.177. J>l.3>9.949.3ri.974 W2 ^A^.^ift.^w 44J 
t97t .t04r.ie48.l092.li»94.t994. t082.i083, t09l .1993. I0«r,ll00 
J«.439.93a 

m'»3 

i9r4 



.993 t59-»40,90l,»l9.949. IPai. I4C9 



4^0 



O »r49 

E irwi.2e73 

a ir*9 

a 179© 

a 790.798.944, 984,988 
A 

a tJ7« 

« 99 94.3r,S8,9«.A0.&l.62,«4.49.6«,3r4 
A 

E 1743.1443.2040 

A 184* 

A 1899 

a 149^ 
A 

A t4?r 

a i8A« 

a 1847 

A 471 

a i8»8 

a 18*9.1883,1904 
a 

a 1441 

A 471 .l£:t4, 1228. i;30. 1232. 1774. i 74c 

A 1737 

A 414,473.434.437 

A 1979 

A 

C li«a. 1973.2059 

A l?7«.l»8l,l98y 

E 1774.1789, 1471. 1«98. 2844 



•3 
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CROSS REFERENCE TABLE 



SYMBOL 

I 09 EXTRH_STflT 

1466 FORCED_KEY 

1670 FORCEdIoFF 

1663 F0RCED_0N 

1655 F0RCED_TUNE 

1482 F0RWARD_CMDTBL 

1446 FORUARdIcpID.CK 

1451 F0RU«RD come 

1476 forward" JUMP 

185B FREO CrtL 

1843 FREOlcftLC 

145 FROH OBF_BF 

1141 HAJIHE! 

1139 HAJiriERUYO 

568 HDLC_TX_START 

170 HISTORY BUFFER 

932 HON 

1150 H0NBAK1 

127 HSB.LED 

782 IBF_1ST 

828 IBF ^ND 

785 IBF EMPTY 

790 IBfIeXIST 

774 IBF^INTERRUPT ' 

825 IBF_I1EM0 

58 IBF_0VER_FL0U 

803 IBF PACKET 

840 IBF.RET 

830 ■ IBF_SET 

101 IC.BYTE 
- •■'^IC.DROP DEVICE 

103 IO.BVTE" 

ID_OROP_PEVICE 

169 INDEX hTsTORY 

82 1HDEX_RX_1 

86 XNDEK RX 2 

83 lHDEX~Tx"l 

87 INDEx3tx32 
1 773 INI T_AUTM0_TBL 
1833 IHIT_C0DE 
1835 INIt3cOOE_LP 
1747 IHIT_EV_1 
1745 IHIT_EV TlhER 
1761 INIT_JUfiP_LP 
1733 INIT_JUMP_TeL 

95 INITrPOINT 

1737 INlT_Tin_LP 

1735 INIT_Tin TBL 

1792 INIT.VIEU_LP 

1790 INIT_VIEW TBL 

1 757 INIT_WA_D0K0 

235 INTIOFST 

236 1NT30FST 
234 IHT^OFST 

75 JUWP_ADDRESS 

aU«P_ADRS_IHIT 
>^UI1P.ADRS.IHI2 



TYPE 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

E 
A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
£ 
E 



REFERENCES 

530,862,876 
1459 
1661 

1544 
1454 
1256 
1448 
1484 

1847. 1833 
470 

1 1 41 , 1144, 1 150, I 153, 1 167, I I 70, 1971 , 1934, 1954 
1143,1147 
531 
1696 

459.735,824 
1152,1156 



7B0 
783 
823 
799 

788,826.834 

1333,1377,1467,1656 
1388.1470.1657,2058 
1 164 . 1 180. 1931 .1960,2007,2024,2034 
1165,1335,1952.2026,2057 
460,724,736,803,825 
427, 1675 
441,742,753 
428.776,796,831 

44 0 
463 

465 
1838 
1750 

473 

1764 
315 
1738 
1740 
314 
1799 
464 
1755 
288 
292 
296 
1739 

1989.2015,2076 
1980, 19B8, 2077 



278 



01 67237 



CROSS PEFERENC6 TftBLE 



LINE* SYMBOL 



TYPE 



f782 
1775 
1271 
130 
160 
1993 

20S 



Q73 
876 

iet2 

1821 
t23 
1296 
424 
197 
1371 
1363 
1336 
126 
1871 
108 
191 
1016 
1014 
76 
121 
1980 
116 
114 
115 
113 
679 
736 
755 
722 
759 
700 
131 
196 



173 
90 



61 
137 

65 
193 
1223 
222 

138 



JUH 
JUHKO 

KEY_APPLICAT 
ICEY^DftTA 

key.data^stack 

keyIdepress 

key_0perat10h 

KEY_PUSH_CODE 

UEO_VlEW_TBU 

LOAO.FROM.ORQP 

LOAD_TO_DROP 

LOY " 

LOZ 

LPt 

LP2 

LSB.LED 

riAIH.LOOP 

MAIH.START 

MIHUS_»CEY_CODE 

tlOV_1_IHIT . 

t10V_1_ST 

H0V_2_M0 

rtSB.LED 

HULTI 

nUL„ADR 

nUL.MO 

MY_ADRS 

MY_ALOHA 

NEXT CO_ADPS 

HOU EVENT 

HO SEHO 

OBF_BF.BYTE 

OBF_BF_CMD 

OBF BF_ID 

obf"bf n 

obf^ihterrupt 

obfImemo 

OBF_NEW 
OBF_PACKET 

obfIret 

OBF_RET_l 
ONE SEC.TItlER 

onoff key.code 
op_inTtial 

0P"SPU_0FF 
PACE_HEK 
PACE.su 
PAY CR0UP_1 
PAYIcROUP.2 
PC_CODE 

pc fc.exist 
pc"fc_list 

PUUS.KEY_C0DE 
POLLIHC^SEQ 
POP ALL 
POUER.DET^CHD 
POWER^FEEO 



A 

A 

A 

A 

A 

A 

E 

A 

E 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

^ 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

£ 

E 

A 

A 

A 

A 

A 

A 

E 

A 



REFERENCES 

1785 
1778 
1258 

1387, 1469, 1997,2030 

I6t 

1971 

1271, 1472*2065 
1996 

1664,2069 

1142,1151,1168,1932,2054 

1650,2055 

868 

871,875 

1816 

1827 

1272,1279 



1364 
1354 



1896,1899 
1843,1871 
1843 

1000,1002 



1311 ,1331 
1568 

453,756 

1 14. 1 15,116, 1 17,446,688,689,690,755 

734 

740 

700,712,720 

703 

457 

1756,2074 

1670,2073 

450,733,822 

451,950,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 ' 

1140,1149,2033 
432 
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202 


POWER_OFF_CODE 


20t 


P 0 WE K^O N^COO E 


126 


PPV^^LED 


35 


PROCRAnVEPSION 


ZZ1 


PUSH_flLL 


276 


Rftl1^Cl.E»*P 


278 


Rft«_CLEOR_LP 


1 972 


RECENT^ON 


203 


R E C E H T_ON__C 0 DE 


204 


RELEftSE.CODE 


702 


RESP0NSE_2 


719 


PESPONSE^CHK 


745 


RESPONSE_TPHS 


71 1 


RESPOHSE_VAL 


2044 


RESP__84_NRET 


1 969 


RESP_STrtTUS 


2004 


R E S P__V L F_^E R R 


1413 


RETTlrt2 


92 


REVERS__CHftMEL 


252 


RUN 




RUN_,COHVERTER 


1 038' 


RX_CRC_ERR 


96 


RX_CRC_ERROR 


57 


R X__CRC_u *C_T 0 


990 


RX_IHTERRUPT 


992 


RX_RCV 


1 042 


RX^RECEIVE 


1 022 


RX_RET 


198 


SCftH_KEY_CODE 


59 


SCftH_r^ODE„FLAG 


5 


SEISAKU.DO 


6 


SEISAKU_ri« 


8 


SEISAKU_VV 


7 


SEISAKU~YV 


148 


5END_ADDRESS 


150 


SEHO"CND_RESP 


151 


send"data_buff 


147 


SEHO.ENABLE 


1552 


SEND^FUNC_MOD 


149 


SEND. INDEX 


200 


SEND_KEY_CODE 


224 


SEMD_HAX 


1566 


SEHD_RESPONSE 


2043 


SENS_STATU'S 


561 


SETCOn 


1675 


SPECIAL.SPU_1 




SPU_CtEAR_DlSP 


144 


SPU_CnD_BF 




SPU.LED.DISP 




SPU_RELAY_OFF 




SPU_STATUS_REO 


177 


STACK^EHD 


178 


STACK^TOP 


1619 


STORE_MEM0RY 


1635 


STOR_hEtt 5517 


1627 


ST_TRNS2 


1639 


5T TRNS3 



TYPE REFERENCES 

A 
A 
A 

A 503,517 

A 

A 

A 231 

A 

A 

A 

A 694 

A 697,699,709,716 

A 750 

A 707 

A 2021 

A 1966 

A 1957 

A 1407 

A 448,575,1572,1585 

A 1464 

E 1346,1666,2071 

A 993 

A 1038,1039 

* A 994,995 
A 
A 

A 992 

A 1004« 1009, 1040 
A 

A 467 

A 520 

A 519 

A 521 

A 518 

A 149,150,151,1575 

A 1570 

A 

ft 149,1559 

A 1436 

A 1563,1566,1573,1574 

A 
A 

A 1489 

A 2039 

A 347, 351 ,355,559 . 363,36" .374 . 373,382.54 0 

A 2049 

E- 1205.2062 

A 

E 1665,2070 

E 1204^2061 

E 1166.2043,2056 

A 

A 

A 1548 

A 1626 

A 1632 

A 1637,1644 
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cms RcrtREHCt table 

PC RCFCRCNCCS 



18St 

lit 

377 

t»a 

13M 
I37« 
iSOl 
134t 
12»7 
T4 
7* 
T« 
134 

m 

133 
1*4 
93 

t7«a 

f«3 

i«a 
Utf 

iMa 

133 
«0 
«4 

2et« 

•49 
444 

t9«» 
Ifl93 



• r n CLR 

Tifi«.*«mvt 

TtWCH^CMK 
TtlfC* COUNTER 

TlffED OUT^COOC 

TIHtdlSLEEP 

TI«»_TOa 

TIHEK.TOBS 

TIHER.TYPE.a 

TIHCR.YO 

TlHC.TftBLE ^ 

TOJCCC 

TO_ORtI^ 

TUKCR.CSt 

TUHER Dl 

TtlHEII.Oa 

T)(_BUFFER 

Txjccc_H_^Rrr 
THjctcjaxtH 

TX^COimftMO 
njUEHCJH 

TH.mm.suB 

m TRKS2 
rX.T1tNfi3 

tM ukmh 

TK.VttSMl 

UP44 

Ur*4_& 

VtCVJCH«MHCV 
VLT ERROR HAP 
VLF.ERR.RTT 

IMfTI 

IHMCEARI.DE.OH 
ZERO 



tsas 

IS33 

429,97(«409,1094 
304 

1292 

300,730.019* 1297, 1301 * 1348 

1257 

f394 

1302*1304 

1352. 1338,1 34t, 1369, 1373 

1303* 1304,1312* 1324* 1329 
1293 

1379.1739 

439 

426 



1994 

430.931 ,1109. 1469. 1699 

1449. M62. 1494* 1496. 1490. 1900, 1902,1904, 1904.1908, 1910.1912,1314.1914*1910*1320, 1922. 1334. 1926* 1928. 1930 

1932. 1334*1334* 1338* 1940, 1936.1940* 1944* 19O0* 1433* 1430. 1449*1491 . 1440. 1471 , 1487 » 

1570.1900*1407*1417 

1994.1621 

1997,1634.1479 

1403*1681 
1419 

1493 
1041 
1902 

1790 

1938.2009*2033 
2014 

994 , 999*994 . 397 , 990 . 399, 400, 401 , 633 
440 

1447,3072 



m 1043,1069 



9 
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1 
2 

4 ; 

3 SEISftKU^DDi 

6 SEISAKU^Mrti 

7 SElSftKO_YYi 

8 SEJSOKU_VV( 
9 

to 
n 

12 }***** 

14 ;***** 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
43 ; 

46 BIAS: 

47 ; 
48 

49 PROGI^AnVERSIOK: 

50 RX CRC.ERRORt 

51 RxICRC.OK.YOt 
32 IBF OVER.FLOyi 

53 $CAH_HOI>E_FL(*Ct 

54 VIEW CHANNEL t 
53 PC CODE I 

56 EVENT CHANNEL 

3^ ; 



EQU 02K 

EOU t2H 

EQU 58H 

EQU 2 

<<< Appl ication 



Version No, 



...... By n.TANAKA -™ — 

Function 

< 1 y SPU Key Control 

6 Drop y 4 SPU f 2na Subscriber > 



J mmm** 



<.2> -- 



Ran Bsck up 



<3> Hardware Check 

Off Event 
Off Send 
Event 



Conw , SU , Device No. C3 Degit) 
Rewrest D«t« Send 
Event LED On 



<<< Bug Llzt >>> 



;S#SSS <1> 2< 2nd Sub. de Conwei^ter On/Off okashii 



EQU 


oqooH 








EQU 


BIAS 




DS 


4 


EOU 


8IASM 


( 


OS 


4 


EOU 


BIAS<»8 




DS 


4 


EQU 


BIAS<*>12 


t 


DS 


2 


EQU 


BXAS4-14 




DS 


1 


EQU 


BZASi'16 


1 


DS 


8*2 


EQU 


BIAS^32 


; 


DS 


8*2 


EQU 


BIAS'*'48 


i 


DS 


8 


EQU 


BIAS-^36 
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58 
39 

eo 

6i 
62 
63 
64 
63 
66 
67 
68 
69 
70 
71 
72 
73 
74 
73 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
66 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
1 13 
1 14 



50UPCE LINE 

VLF ERROR_nApi 
PC FC.LlSTi 
BftSlC.AUTHOi 



EQU B1AS«I28 
EQU BIAS'*-256 
EQU BIOS+25^4.128 
J BlAS+512 



A200HI 
CH MO_FREQ 
TIME.TABLEi 
JUMP_flt)DRESS I 
NEXT_GO.flDRS; 

; 

TO_l>ROP I 
TO_CCC t 
i 

0S2: 

JHDEX_RX_1 I 
IHDEX.TX_I t 
,CTPL_1 : 
CTRL_1_C0UHTi 
IHD£X_RX_2: 
IHDEX_TX_2: 
CTRL_2: 
CTRL.2_C0UHT x 
PACE_SW I 
ECMO~BftCK_FLAC : 
REVERS^CHftNELi 
TX BUSY.FCAG: 
BASE.POIHTt 
IHIT.POlNTi 
BlNARY_LEDt 
ECHO_BACK_ADRS t 

CONV_MO : 
DROpIhO : 
1C_BVTE: 
DEV1CE_N0: 
ID_eYTE: 
CONV NO^BITi 

dropInoIbi'^ ! 

DEVICE.NO.BIT: 

nUL ADR 
EXTRM.S7A7 
TEMP_R_CH 



DBF BF_Mt 
OBF^BF^CnO » 

obf"bf_ioi 

OBF^BF.BYTEj 
COMV SELECT: 



EOU 200H 
EQU A200H 
EQU A200H4^100H 
EOU A200H4^180H 
EOU A200H'*-200H 
— - 48 DH 
EQU 0300H 
EQU 0600H 

EOU 070 OH 
EOU DS2^2*t 
EQU 082^2*2 
EOU DS2-^2*3 
EOU 082*2*4 
EQU DS^•^^>»3 
EQU 0S2'*'2'»6 
EQU DS2+2*7 
EOU DS2+2*8 
EOU 052-^2*9 
EOU DS2+2*10 
EQU DS2*2*I1 
EOU DS24>2«t2 
EOU DS24>2'*t3 
EOU 032+2*14 
EOU DS2*2"»I5 
EQU DS2+2*16 



EOU 
EOU 
EOU 
EOU 
EQU 
EQU 
EQU 
EQU 



DS2*2*1B 
DS2*2*19 
OS2+2*20 
DS2+2*21 
DS2+2*22 
DS2+2*23 
052*2*24 
DS2+2*25 



DS1 



EOU DS2*2»29 
EQU DS2+2*30 
EOU DS2'»2*3t 

74 OH 
EQU 082*2*32 
EQU 0BF.BF_N+1 
EOU DBF BF_H*2 
EQU 0BF_BF_N*3 
EQU 0BF_pF_H*t6 



EQU 078 OH 



I DS 128 
I D5 128 
I DS 128 



DS 256 
8*8*2 
8*8*2 
64*2 



FREQUEHCY TABLE START FROH HERE 



; DS 2 
; DS 2 
» DS 2 



0000 0000 



STORE 



DS 8 
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KEWLETT-F'MCKARDf B086 Asscablttr 



SOUPCE LINE 



lis 

116 

117 

1 18 

119 

120 

121 

122 

123 

124 

123 

126 

127 

123 

129 

130 

131 

132 

133 

134 

139 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

190 

191 

192 

193 

194 

199 

196 

197 

198 

199 

160 

161 

162 

163 

164 

169 

166 

167 

168 

169 

170 

171 



MOU^EVEHTi 

BEFOR_EVENT: 

EVEHT^EHABLE: 

LSe.LED! 
ttSB^LED t 
HSB LED I 
PPV^LED: 

KEY.OATfti 
ONE~SEC_TIllERt 
TUNER_0I I 
TUNER_D2 : 
TUNEP.CBL : 
UP^FLAC: 
DOyN_FLAC : 
PC^FC^EXISTt 
POWER^FEED: 
; 



DS16t 

DROP CHD BF: 
SPU_CnD_8F: 
FROH_OBF_BF t 

SEHD.EHABLEi 
SEND_ADDRESS : 
SEND.IHDEX; 
SENO_CMD_RESP t 
SEND DATA BUFFt 



EQU DS1 
EQU DSl^Kl 
EOU DS1«2 

EQU DS1<*-4 
EQU DS1-f9 
EOU DSl+6 
EQU 0S1+7 

EQU DS14^9 
EOU DSl-*-10 
EQU DSI^II 
EQU DS1+12 
EOU DSl+13 
EQU DS14-14 
EQU DSl-t-15 
EQU DS1<»16 
EQU DS1+17 



EOU 80 OH 
EQU DS16 
EQU DSI61-16*! 
EQU DS16'»'16*2 



EQU DS1 64^16*3 
EOU SEHD.EHABLE*! 
EQU SEHD_ADDRESS*2 
EQU SENd"aDDRESS*3 
EQU SEND~ADDRESSt^4 



EVENT_N0_FR£Q; EQU 90 OH 



HELP: 



EQU OAOOH 



DS 16 
DS 16 
DS 16 



DS 1 
DS 2 
DS 1 
DS 1 



KEV_DATA_STACk : 
ECU_ADDPESS: 
TX_LENCTH: 
TX_COMMAND ! 
TX^eUFFEPt 



T!riER_COUNTERt 
INDEX_HrSTORVt 
HISTORY_BUFFER: 



EQU 1000H 

EOU KEY_DATA STACK* 16*64 
EQU ECU_ADDPisS+2 
EQU ECU_ADDRESS+3 
EQU CCU_ADDRESS'«^4 



EQU 2000H~4 
EQU 2000H-2 
EQU 2000H 



DS 123 



D3 296 



J DS 16*64»1024 
DS 2 
DS 1 
DS 1 
DS 256 



PACE^MEM: 
STAClC_ENDi 



EQU 3000H 
EQU 39FFH 
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HEWLETT-PACKARD : 



8086 Ass«i>kl«r 



SOURCE LINE 



172 STACK_TOP: 

173 i 

174 ) ..-I*******.* 

175 J 

176 ES_BflCIC_UPi 

177 ES_BACK_UP_1 t 

178 ES_BACK.UP_2 I 

179 ; 

180 ES EVENT_TIHERt 
181 

182 / 



EQU 4000H 



BACK-UP RAH Ai 



EQU 0 
EQU 20 OH 
EQU 400H 



J DS 512 
; DS 912 
; DS 312 



EQU 600H 



J DS 128'»6 



183 J ************ iMdlate Dat» 

184 J 

183 nUL.NO EQU 3 

186 TIMER OUT^CODEi EQU 0 

187 PLUS KEY_CODEi EQU 1 OH 

188 EVENT_KEY_COPE : EQU IIH 

189 AUTHO"kEY code I EQU 12H 

190 OHOFF_KEY_CODE I EQU I3H 

191 niNUS KEY^CODE: EQU 14H 

192 SCAN_KEY_CODE t EQU 15H 

193 CLEAR_KEY_CODE I ECU 16H 

194 SEHD_KEY_COOE I EQU ITH 
'19S POUER_ON CODEt EQU 18H 

196 POWER OFF.CODE: EQU t9M 

197 RECENT 0H_C0DEj EQU lAH 

198 RELEASi.CODE : EQU 1BH 

199 KEY.PUSH^CODE t EQU ICH 

200 ; 

201 ASCHNER! EQU 4572H 

202 ASCIIAU: EQU 4tS5H 

203 ASCllZsCx EQU 5343H 

204 ASCII.FC: ECU 4643H 

205 ASCII.PC: EQU 5043H 

206 ASCll_CLt EQU 434CH 

207 ASCII.SE: EQU 3345H 

208 ASCII AD; EQU 4164H 

209 ASCII^DE: EQU 6443H 

210 ASCII NU: EQU 0D49CH 

211 ASCII NO: EQU QD4DCH 

212 ASClCcO! ECU 43DCH 

213 ASCII_PRt EQU 5072H 

214 ; 

215 PUSHBALL: EQU 60H 

216 POP ALL: EQU 61H 

217 ; 

218 SEND.riAXi EQU 64*2 

219 i 

220 I 

221 1 I/O Port 

223 ; 

224 DROP_.CHD_PORT» EQU 082H 

225 DROP_OATA_PORTi EQU 08 OH 

226 ECuJLaPO^ESSi EQU 0102H 

227 ECuZl_ADDRESS : EQU 01 OOH 

228 I MT_OFST EQU OA OH*C 5*4 > 
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SOURCE LIME 



1000 BCd003 
1003 B700 
1005 eA1E2C07 

1009 02^e 

lOOB 8B0E1C07 
lOOr 8908 

ion C3 



1012 BE8003 

1013 B700 
1017 eAIE280r 
tOIB 0208 
lOID 8B0EICO7 
1021 8908 
1023 C3 



1024 BEB003 
1027 8700 

1029 8OIE2C07 
102O eOF30l 

1030 020S 
1032 8B0EtC07 
1036 8908 
1038 C3 



1039 
103A 
103D 
I03F 
1041 
1045 
1048 
104C 
1030 
1053 
1037 
1038 
1039 
I05D 
1061 
1063 
1069 



36 

E84E00 

2204 

7418 

8A262807 

80E4FE 

88262C07 

8A262407 

80E406 

88262607 

5E 

C3 

8A262807 
88262C07 
8A26240r 
88262607 
5E 



229 


INTIOFST 


EQU 


92 


230 


IMT30PST 


EOU 


6<* 


231 


TiMEPt OPST 


EQU 


72 


232 




COU 


00 


233 


ACHC 


EOU 


04 


234 


BCHO 


EQU 


02 


233 


8CHC 


EQU 


06 


236 






237 








238 




ORG lOOOH 





239 
240 
?4| : 

242 JUHP_ADPS INIT: 
,243 
244 
243 
246 
24 7 
248 
249 ; 

230 : 

231 JOHP aDPS rwiC: 
232 

253 
234 
235 
256 
257 
298 t 

259 ; 

260 JUMP »&ps_nnr: 

261 
262 
263 
264 
263 
266 
267 
268 ; 

269. C0NV^TO_DROPt 

270 

27! 

272 

273 

274 

273 

276 

277 

278 

273 

280 

281 HIROKO: 

232 

293 

284 

283 



nov sx,siUHP_At'r*PES> 

nov 8H . 0 

«0V BL.tlL^ B-.TE) 

ADD BL^BL 

nov C*^,CIMrT_POlHT) 

nov tsiJce:<3.c:; 

RET 



nov SI , JUHP^kDDRESS 
tlOV BH,0 
MOV BL.riC_BVTE3 
ADD BL^BL 

HOV CX,CIHIT POINT! 

MOV tsncsxjTcM 

PET 



«0V SI . JUnP i^DC-PESS 

MOV BH,0 

MOV BL> CID SVTEJ 

XOR 8U«1 

•»0D BL.BL 

MOV CX, CINIT F0IMT3 
MOV £S13tB:J3TcX 
RET 

Convert «r • Drop 

PUSH SI 

CALL COMV 5V BIT wt 

AND AL.CSTj " - 

02 HIROKO 

MOV AH.CIC_BVTE3 

AND AH^OPEH 

HOV tlD_8YT£1.MH 

MOV AH,CC0MV_»»03 

AND AH. 06H 

MOV CDPOP NO 3, AH 

POP SI 

RET 

MOV AH.CIC BYTE 3 
nov IID_BYTE3.AH 
MOV AH. CCOMV MO! 
MOV tDPOP_HoT,AH 
POP SI 
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HEUtETT-PACKARDt 8086 ft»»«»bl«r 
SOURCE LtHE 



t06A C3 



106B 
t 06C 

lort 

1073 
1 075 
1079 
1 07B 
107F 
1083 
1083 
1089 
I08A 



56 

E81CD0 
2204 
7402 
8001 

8A262C07 
OAEO 

88262807 
8A262607 
OAEO 

88262407 

SE 

C3 



108B BE5007 
108E 8900 
1090 8A0E2607 
1094 03F1 
1096 £88505 
1099 C3 

109A 50 
1098 31 
109C 56 
109D EBEBFF 
10AO 2204 
fOflZ 5E 
10A3 59/ 
1 0A4 58 
10A3 C3 



10A6 
10A7 
10A8 
I OAC 
10AE 
10B1 
1083 
10B7 
1089 
10B8 



50 
51 

8A262C07 

eAC4 

80E407 

88262607 

8103 

D2C8 

2407 

A22A07 



10BE E91800 



)0C1 50 
IOCS 51 
10C3 8A262807 
10C7 8AC4 
iOC9 eOE407 



286 

287 J 

288 ] 

289 DROP.TO.CONV t 
290 

291 
292 
293 

294 HIROYOi 

295 

296 

297 

298 

299 

300 

301 

302 ; 

303 ; 

304 COMV_SW_BIT_AL: 
305 

306 
307 
308 
'309 

310 I 

311 C0NV_5U_FLAG ! 
312 

313 
314 
315 
316 
317 
318 
319 

320 ) 

321 ; 

322 ; 

323 ID.DROP.DEVICE: 
324 

325 

326 

327 

328 

329 

330 

331 

332 

333 : 

334 

335 ; 

336 i 

337 ; 

338 IC.OROP.OEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL COHV.SU_BIT_ftL 
AND AL,tSI] 

HIROYO 
nov AL,1 

nOV AH,tID,BYTE3 
OR AH^AL 

nov tIC_BYTE3,AH 
nov AH,CDR0P_"O3 
OR AH^AL 

nov tC0MV_H03*AH 

POP SI 

RET 



HOV S1,C0HV_SELECT 
nov CH,o 
nov CL,CDR0P.M03 
ADD SI,CX 

CALL DEVICE„BIT_AU 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL C0NV_SU.B1T.AL 

AND AL^CSn 

POP SI 

POP CX 

POP AX 

RET 



ID.BYTE > DROP.NO , DEV1CE_H0 



PUSH AX 
PUSH CX 

HOV AH,tID_BYTE3 
nov AL.AH 
AND AH.r 

NOV CDP.OP_H03*AH 
nov .CL . 3 
ROR AL.CL 
AND AL.? 

nov CDEVICE.N03,AL 



A4 A3 A2 A1 AO D2 Dt DO 
- - . A4 A3 A2 A1 AO 
0 0 0 A4 A3 A2 At AO 



JMP nAICE_DATA 

IC_BYTE > COHV^NO , DEVICE.NO 

PUSH AX 
PUSH CX 

HOV AH,CIC_BVTE3 
nov AL.AH 
AND AH, 7 







CO 1 




01 679^7 








HEMLETT-PACKARD i 


8086 As«ettbl4r 












enupre LINE 














343 


nOV rCONV.NOl^AH 




A3 A2 At AO 02 


PI 


DO 


1 fl&n R 1 03 

1 W V D 1 Vi9 


344 


HOV CL.3 " 


: A4 




343 


ROR AL^CL 




- - A4 A3 A2 


At 


AO 


1 Ul/^ vr 


346 


AHD AL,7 


; 0 


0 0 A4 A3 A£ 


Ml 


AO 




347 


HOV CDEVlCe^MOJ .AL 












348 ; 














349 MAKE DATAt 


nov At«t 












330 


hOV CL, CC0NV_M03 










t Aftc nor n 


33 1 


ROL ALfCL ~ 












332 


HOV £CONV^NO_,8IT3, AL 
























t 0E4 BuOl 




nov AL # 1 










1 0E6 8A0E2607 


355 












1 OEA D2C0 


336 


ROI- AL CL 










1 OEC A23007 


357 


HOV (DROP NO BITStAL 












4>VO 1 












t OEF BOO! 


<»37 


HOV AL« 1 










1 OFi 8rOE2ru7 


"IC ft 


nov CL.C DEVICE MO 3 




• 






t 0F9 D2C0 


36 1 


ROL AL J CL 










f Orr n232U7 


362 


HOV CDEVICE_N0_BIT3, AL 












363 ; 












1 OFA 39 


364 


POP CX 












365 


POP AK 










1 OFC C3 




RET 




























TO DROP Burr«r SDaee ? 












3o7 ; 












1 OFD A00607 




Mnv oi rrTRi ii 










1100 3C28 


*r I 


rnP fit <&o 










1 1 02 F3 




PMC 










1 1 03 C3 


373 


DPT 


























375 1 3fci#ifc ^'►♦♦ifc^^^* 














376 ; 












• 4 ^^'^ ft 

I i 04 




r Mp AL 3 OH 










1 1 UD r C U J 


378 


JC KA2UIC0_RET 












<9 r 7 


CNP AL . 3AH 










1 1 OA 


3S0 


CHC 










1 t OB C3 


mt ica^UKO PPT* 


RET 


















































n OC E8EEFF 


3o3 UUML*_ 1 U_UKUr : 




Karcnara Anz^nne i i i i i » 


1 1 1 


t 1 1 


1 1 OF 72 1 F 


386 


tC TAP nvp 












387 J 












till 8Bi Eo2u7 


388 


nUV # l 1 nft A_r; i j 










IMS 8ADC 


389 












1117 FEC 1 


390 












1117 OH*^ 


391 LDt : 


nov AH, C SI 3 










lltB 8827 


392 


HOV tBX3.AH 










niD FEC3 


393 


IHC BL 










IMF 46 


394 


INC $1 










1130 FEC9 


395 


DEC CL 










1122 75F5 


396 


JHZ LD1 










1124 FE060607 


397 


IHC BYTE PTR tCTPL.U 










1128 89IE0207 


398 


HOV cindex_r;;_i3>bx 










112C E84705 


399 


CALL IBF.UNHASK 
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HEWLETT-PftCKftRD: 80S6 ft»*««bUr 



1f2F C3 

1130 FF060C00 

1 I 34 C3 



1135 
11 38 
11 3A 
1t3C 
1 140 
1 142 
t 144 
1146 
11 46 
IMA 
1146 
1 14D 
I 14F 
11 53 
1157 
1158 



A0OE07 

3C01 

72F3 

8B1E0C07 

8 A OF 

FECI 

dM£7 

8824 

FEC3 

46 

FEC9 
75F5 

FE0E0E07 
891E0C 07 
F8 
C3 



t 139 BED008 
1I5C C60405 • 
I I5F C644 0107 

I 163 C6440210 
1167 C6440332 

II £B C6440454 
n6F C64405FO 
1173 E896FF 
1176 C3 



1177 BE0008 
117P C6040I 
I17D C6440101 

net EeedFF 

1184 C3 



1 165 8E0008 
1188 €60402 
1188 C644DI05 
lieF A02407 
1192 2407 
1194 884402 
1197 EB72FF 

1 19A A02E07 
11 90 343F 
1 19F 20068007 
11A3 C3 



, ************ TO_CCC Buffer 



SOUFCE LI HE 

400 RETPMt 
4 01 IBF^OVR: 
4 02 
4 03 
4 04 
403 ; 

406 LOftD.FROH_0ROP I 

407 * 
4 08 

409 
410 
411 

412 LD2t 

413 

414 

413 

416 

417 

418 

419 

420 

421 

422 ; 

423 } 

424 ; 

425 DPOP_nP*P_SET : 

426 * 
427 

428 
429 
430 
431 
432 
433 

434 ; 

435 ; m*********** 

436 ; 

437 POWER_OET_C«Di 

438 * 
- 439 

440 
441 

442 ; 

443 ; 

444 ; 

445 C0MV_P_0FF_Ct1D 
446 

447 

448 

449 

450 

451 

452 ] 

453 

454 

455 

436 



RET 

IKC WORD PTR tIBF_0VER_FL0W3 
RET 



nOV AL,1CTRL_23 
cnp AL,1 
JC RETRM 

nOV BX.tIHDEX_TK_23 

nOV CL,C8X3 

INC CL 

nOV AH^CBXl 

nOV CSIl.AH 

INC BL 

IHC SI 

DEC CL 

JHZ LD2 

DEC BYTE PTR CCTRL_23 
HOV t JNDEX_TX_25,BX 
CLC 
RET 



DROP MAP Set 



HOV SI,DROP.CMD.BF 
MOV BYTE FTP tSI3,3 
MOV BYTE PTR tSl*13,7 
HOV BYTE FTP tSI-»23.10H 
hOV BYTE PTR CS1*33,32H 
HOV BYTE PTP C51*43,54H 
MOV BYTE PTP CSI*53,0F0H 
CALL LOAD.TO.DROP 
PET 



Power Detect Command 

HOV S1,DP0P_CHD_BF 
HOV BYTE PTP tSn,1 
MOV BYTE PTR C9I+13.1 
CALL LOAD TO_DROP 
RET 

Subscriber Power OFF Control 

MOV S1,DR0P_CMD_BF 
MOV BYTE PTR tSI3,2 
MOV BYTE PTR CSl4'13.5 
MOV AL,CC0MV_H03 
AND AL/7 

MOV BYTE PTR ISI-*23,AL 
CALL LOAD.TO.DROP 

MOV AL,CC0MV_KO_BIT3 
XOR AL,3FH 
AMD CH0IJLEVENT3,AL 
RET 
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SOURCE LINE 







457 








438 








439 


1 


1 1 


RP nn fl9 


d& n 

HO u 




1 Y ft? 


PC HA n9 
CO 


4© 1 




1 1 AA 


r 644 01 OS 


462 




1 1 RE 




*»o<» 




1 1 B1 


8644 02 


d Ad 
•tOH 




1 1 04 


E6SSFF 


•tOw 




1 1 g7 


C3 


^DO 








*o r 


) 






468 








469 


t 


1 1 66 


C3 


470 


CABLE^SEL_,CMP : 


t 1 no 

1 1 D 7 




471 




1 • OC 


C604 02 


472 




1 1 Br 


C&44 01 06 


473 




1 1 r"t 

1 1 Irtf 




474 




1 1 C6 


247F 


473 




1 1 C8 




476 




1 1 TR 
1 1 UD 




477 




• % ft 

1 1 Uc. 




478 








479 


i 






480 


• ******** 






481 


} 


1 iCr 


DP n n no 


482 


TUNER^FREQ^CMD » 


1 1 D2 


C60404 


483 




1 tn^ 

1 IU3 


fCA^ At n^ 


484 




1 tno 

1 ll/Tf 




485 




1 1 


oo44 02 


486 




t IDF 


HuBBOr 


487 




1 1E2 


86A4 03 


438 




1 1E3 


A0BC07 


489 




1 tE8 


8B4404 


490 




1 1 E6 


EB1EFF 


491 




1 lEE 


C3 


492 








493 


f 






494 








493 


; 






496 


«* 


1 1 EF 


SO 


497 


RUH_CONVERTER: 


1 1 FO 




498 




HFI 


36 


499 








300 


; 


1 tF2 


A02C07 


501 




IIF5 


30 


502 




hF6 




503 


; 


E8AF00 


504 








505 


1 


nF9 


8EdQ03 


506 




11FC 


8700 


507 




11FE 


BA1E2607 


308 




1202 


80C310 


509 




1203 


eAF3 


3t 0 




1207 


02DB 


311 




1209 


03DE 


312 




120B 


6202 


313 





Subscriber Pow«r OH Control ♦** 

nOV SI, DROP CMD BF 
nOV BYTE PTR ts73,2 
HOV BYTE PTR tSI«n,3 
nOV AL,tTUMER_CBL3 
HOV BYTE PTR 151+23, AL 
CALL LOAD TO DROP 
RET 



A* **««Ji> 



Select Subscriber Cable **-«:.it***4:i 
RET 

MOV SI. DROP CriD BF 
«0V BYTE PTR tsTj.Z 
MOV BYTE PTR CSI*!J,6 
MOV AL,ITl>NEP_CBL3 
AND AL»7FM " 
MOV BYTE PTR CSI*2J,AL 
CALL L0AD_T0_DROP 
RET 



Tuner Frequency Change Requcrt **w»»***«***»i*w*:i.« 

MOV SI,DROP_CHD_BF 

HOV BYTE PTR CSX 3, 4 

MOV BYTE PTR CSI + n,3 

MOV AL,CCOHV MO 3 

MOV BYTE PTR CSI+23,AL 

MOV AL, (TUNER Dt3 

MOV BYTE PTR ?SI*33,AL 

MOV AL,tTUMER_D23 

MOV BYTE PTR CSI+43,AL 

CALL LOAD_TO_DROP 

RET 

Converter Uo Uyol'asu Progran **»***»«»«»*«*^ * 



PUSH AX 
PUSH BX 
PUSH St 

MOV AL,CID_BVTE3 
PUSH AX 

CALL CO^COMVERTER 

MOV SI, JUMP^ADDRESS 

nov BH,0 

MOV BL,tDR0P_MO3 

ADD BL , 1 OH ~ 

nOV DH.BL 

ADD BL,BL 

ADD BX.SI 

MOV OL,Z 



DH ■ First ID_BVTE 

BX • First SPU >«.*MP_ADDRESS 
DL ■ First SPU No. 
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HEWLETT-PACK WPOt 6086 Ass«ttbler 



SOURCE tl 



12ul> Eoo*"^t 


31 4 


1210 7320 


313 






317 1 


t 91 9 Sfl362C07 


31 6 C0MV0_VlEU_CKt 


1216 68162A07 


319 ~ 


t^m P87DFE 


320 




321 




322 i 


IZir tw»uww 


523 




324 } 


1 83C310 


323 CONVO.NEXTi 


1 80C608 


326 


1 228 FEC2 


327 


fiOFA06 


328 


1 22v r^fcJ 


329 


C91DD0 


330 




331 1 


i S'X7 88362007 


332 C0HV1_VIEU_CK: 


i?^A 8S162A07 


533 




334 




335 




536 ; 


1 Z^r to* w w V 


337 




538 ; 




539 C0NV1_MEXT: 


1243 oWUowo 


540 


1248 FEC2 






542 


1 24D 73E3 


543 




544 ; 


1 24F 38' 


545 COHV^OP_.EHD I 


1230 nZZCOr 


546 


1233 E850Ft 




• '^iKf A A A n ft? 


548 




549 


1 -9*^0 ASfil 07 


550 




551 > 


lZ5c 


552 


1 Zor DO 


333 


1260 38 


554 


1261 C3 


355 




356 ; 


1262 88 OF • 


557 CONV^SUB: 


1264 3e0ElC07 


556 


1268 r43D 


539 


I2frt 33 


560 


1268 32 


361 




362 ; 


126C 8A268007 


563 


1270 F6C4C0 


564 


1273 73 OE 


365 


1273 32268107 


366 


127« 84262E07 


367 


1270 741D 


568 


127F 8A268007 


569 


1283 F6C480 


370 AYftO: 



CftLt COMV_S«.FLAC 
JH2 COHVl^VIEW.CK 



KOV Cia_BYTEJ,DH 
MOV CDEVICE.H03.DL 
CALL COHV.SU.FLAC 
JH2 COHVO.HEXT 

CAUL COMV.SUB 

ADD BX,10H ; JUnP.AODRESS 

ADD DH,8 ; ID^BYTE 

IHC DL ; CONV_HO 

CnP DL^6 

JK2 COHVO.VIEW.CI*; 

jnP COMV.OP_END 

MOV no 8YTE),DH 
MOV tDEVlCE_H03,DL 
CALL COMV_SW_FLAC 
J2 COHVl.HEKT 

CALL C0HV_9UB 

ADD BX, 10H f JUHP.ADDRESS 

ADD DH,8 ; 1D_BVTE 

IMC DL : COHV.HO 

CflP DL,6 

JMZ C0MV1_VIEU_CK 
POP AX 

nOV CID_BYTE3..AL 
CALL ID DROP^DEVICE 
MOV AL,TnOU_EVENT3 
AND AL.3FH 

MOV t8EFOP_EVENT3 ,AL 

POP SI 
POP BX 
POP AX 
RET 

nOV ex. t 8X3 

CMP CX,EIKIT_P01NT3 

JZ AKEHt 

PUSH 6X 

PUSH DX 

MOV AH^CN0H_EVEHT3 
TEST AH.OCOH 
JH2 AYAO 

XOR AH,CBEF0R_EVENT3 
TEST AH, tCOHV^MO.BITl 
02 MODE.SAME 
MOV AH>tM0W_EVENT3 
TEST AH, BOH 
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SOURCE LI HE 



1286 7411 


571 


J2 AYA3 


1288 F6C440 


372 


TEST AH, 4 OH 


128B 74 06 


573 


JZ AYA2 


12dD E8B801 


374 AYAl! 


CALL EVENT_LED.H1?I1 


1290 E90900 


573 


jnP nODE_SAWE 


1293 E8D901 


576 i 

577 AYA2: 


CALL EVEMT_LED_FLH 


1296 E903D0 


378 


JMP nODE^SAME 




379 f 




1299 E88701 


580 AYA3: 


CALL EVEHT_LED_OFF 




381 J 




129C 3B0E1A07 


582 KODE.SAME! 


C«P CX>tBASE_FOU»Tl 


12A0 7503 


583 


JHZ AK1NA 


12A2 Ea0602 


584 


CALL SPU_LED_DISP 




585 AKIHA: 


POP DX 


12A6 5B 


586 


POP BX 




367 i 




12A7 C3 


588 AKEni: 


RET 




589 ; 




12A8 8A3E650? 


590 CO_COMV£i>TER : 


MOV BH^tMSB_LEDJ 


12AC 8A1E84 07 


591 


«0V BL,CLSB_LE&1 


12D0 E8E803 


392 


CALL DECBIN_BX 






EVENT Program Talou 


1263 BE0009 


594 


riOV SI,EVENT_MO.FREQ 


t2B6 A08007 


595 


MOV AL^tMOU EVENTS 


t2B9 e4062E07 


596 


TEST AL, EC0HV_N0_BIT3 


12BD 7503 


597 


JNZ CONV_EVEHT 


12BF BE0002 


598 


nOV SI .CH.HO.FREQ 


t2C2 03F3 


599 COMV_EVENTi 


ADD SI,BX 




600 ; 




t2C4 8A00 


601 


NOV AL.tSnCBXl 


12C6 A28B07 


602 


HOV CTUNER_D1 3,AL 


12C9 8A6001 


603 


nov AH.csntBx-i^n 


12CC 88268C07 


604 


nOV CTUNER_D2S/ AH 


i^nn DQC4 

t AW W\r^ 


605 


ROL AH " 




606 


AND AH, 4 OH 


I2D5 80CC80 


607 


OR AH, BOH 


12D8 OA262407 


608 


OR AH,IC0HV_H03 


12DC 88268007 


609 


HOV CTUHER_C8L3,AH 


12QD E8C1FE 


610 


CALL COMV_P_OM_CHD 


t2E3 E8D2FE 


611 


CALL CABLE^SEL^CHD 


f2E6 E8e6FE 


612 


CALL TUHER FREO_CHD 


12E9 C3 


613 


RET 




614 i 






615 j 






616 ; 




12EA BEe003 


617 STP.COHVERTER : 


HOV SI, JUMP.ADDRESS 


12£D 8700 


618 


HOV BH,0 


12EF 8A1E2607 


619 


HOV BL,C0ROP_MO3 


12F3 BOC310 


620 


ADD BL^IOK 


12F6 8AF3 


621 


HOV DH,BL 


t2F8 02De 


622 


ADD BL,BL 


^ 12FA 03DE 


623 


ADD BX.SI 


12FC 8202 


624 


HOV DL42 


12FE E899FD 


623 


CALL COHV.SU_FLAC 


1301 7525 


626 


JHZ C0HV1_STP_CK 




627 t 





; DH « First ID.BVTE 

f BX « First SFU JUHP.ftDORES 
; DL ■ First SPU Ho* 
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SOUPCE LINE 



13D3 
1307 
130B 

i3oe 

1310 
1314 
1316 
1318 
13IB 
131C 
1320 
1323 
1325 

1328 
132C 
1330 
1333 
1335 
1339 
133B 
1330 
1340 
1343 
1343 
1348 



88362007 
88162A07 
E88CFD 
7308 

8B0E1C07 

390r 

7334 

830310 

80C608 

FEC2 

B0FAQ6 

73I>E 

E92200 

88362C07 
88 162 A 07 
E867FD 
74 08 

BBOEICO? 
39 OF 
73 OF 
83C31 0 
80C6D8 
FEC2 
80FA06 
73DE 



134A FS 
1348 C3 

I34C F9/ 
134D C3 



134E 
1331 
1354 
1337 
13SB 
133E 
1362 
1366 
1360 
136E 
1372 
1373 



ft 024 07 
BE0008 
C604 07 
C644 01 08 
8844 02 
C644 0332 
C644 0434 
C644 05FF 
C644 06FF 
C64407F0 
Ee97FD 
C3 



1376 BEtOOB 

1379 C604 04 
137C C644 0104 

1380 A02C07 
1383 864402 
1386 C644 0301 



628 i 

629 COHVO.STP^CK I 
630 

631 
632 
633 
634 
633 

636 STPC0_HEXTt 

637 

638 

639 

640 

641 

642 X 

643 C0HV1_STP_CK: 
644 

643 
646 
647 
648 
649 

650 STPC1_HEXTi 

631 

652 

633 

654 

655 J 

636 CONV_VIEU_STP: 
637 

658 ; 

659 C0HV.VIEU_YET: 
660 

661 ; 

662 : 

663 ; 

664 CVEVJCE_MAP_SET: 
663 

666 
667 
668 
669 
670 
671 
672 
673 
674 
673 

676 ; 

677 ; mmmmmmmm*mmm 

678 ; 

679 SPU.STATUS.REQt 
680 

681 
682 
683 
684 



MOV CID.BVTE3,DH 
nOV [DEVICE HOl.OL 
CALL COMV_SW_FLAC 
JH2 STPCO_KEXT 
nOV CX,CIN1T_P0INT1 

cnp cBX3>cx 

JM2 CONV.VIEM_YET 
ADD BX,tOH ; 
ADD DH,8 ; 
IHC DL ; 
CrtP DC, 6 
JMZ CONV0_STP_CK 
JWP C0NV_VIEU_STP 

ttOV C1D_BYTE3,DH 
nOV tDEVICE.H03.DL 
CALL COHV_SU_FLAC 
JZ STPC1.KEXT 
nOV CX,CINIT_P0INT3 
CMP CBX3,CX 
JN2 COHV_VIEU_YET 
ADD BX^IOH I 
ADD DH^B 

IHC DL } 
CMP DL.6 
JN2 C0HV1_STP_CK 

CLC 
RET 

STC 
RET 



aUMP_ADDRESS 
ID.BYTE 
COHV HO 



JUMP ADDRESS 
ID.BYTE 
COHV HO 



D«vic« MAP S«t 



MOV AL,tC0MV_N03 
MOV SI.DROP_CMD_BF 
MOV BYTE FTR C9I3,7 
MOV BYTE FTR CSI^n^S 

MOV BYTE PTR CSI*23,AL ' : Drop Ho. 

nOV BYTE PTR tSI+33,32H 

MOV BYTE PTR C91*4 3,34H 

MOV BYTE PTR CSI*53,0FFH 

MOV BYTE PTR CS1+63.0FFH 

MOV BYTE PTR CSI*73,0F0H 

CALL L0AD_T0_DROP 

RET 



' HL ' 



spy status Request Command Create 

MOV S3>SPU_CMD_BF 
MOV BYTE PTR tsn,4 
MOV BYTE PTR C$l<*>1],4 
MOV AL,CID_BYTE3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE FTP CS1+3J,1 



« « tr 4* # ♦ * 4i ^>r Mt ii« <r * 



Length 

Drop ComAArtd 

ID.BYTE 
Byte Count 
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SOURCE LINE 



130A A02A07 
r38D 6844 04 
1390 E879FD 
1393 C3 



1394 
1397 
139A 
J39E 
13At 
13A4 
t3A8 
13AB 
13A& 
13D0 
13B3 



1384 
I3B7 
t3BA 
13BE 
13C1 
13C4 
I3C8 
13CB 
13CD 
1300 
1302 
13D5 
t3D8 



t3D9 
t3DC 
130F 
13E3 
13E6 
!3E9 
I3ED 

i3ro 

I3F2 
13r5 
13F7 
I3FA 
I3rD 



BE! 008 

ceo4 04 

C64401 04 

A02C07 

884402 

C644030t 

A02A07 

0C30 

884404 

E839FD 

C3 



BE 1008 

C604 09 

C6440104 

A02C07 

884402 

C644 0302 

A02A07 

0C28 

884404 

BOFF 

8844 03 

E834FD 

C3 



BE1 008 

C6040S 

C64401 04 

A02C07 

8844 02 

C6440302 

A02A07 

0C2a 

8844 04 

BOOO 

884405 

E80FFD 

C3 



13FE BE1008 
1401 C60409 
1404 C6440104 
1408 A02C07 



689 
686 
687 
688 

689 I 

690 ; ************ 

691 } 

692 SPU_CLEAR_DISP: 
693 

694 
693 
696 
697 
698 
699 
700 
701 
702 

703 i 

704 ; «*»*****»*** 

703 ; 

706 SPU RELAY_OH: 

707 ~ 
708 

709 
710 
71 1 
712 
713 
714 
715 
716 
717 
718 
719 ; 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 

735 I 

736 I 

737 ) 



MOV AL.tDEVICE NOJ 
nOV BYTE PTR [SX44},AL 
CALL LOAt> TO DROP 
RET ~ " 



! Status Req. CofBn»nd 



Clear Device Display Connand *»»»********»»»•*«** 



SPU RELAY OFF: 



MOV SI.SPU_C«D_BF 

MOV BYTE PTR CS13,4 

MOV BYTE PTR CSI*I3,4 

MOV AL,CID_BYTE3 

MOV BYTE PTR CSI+23,AL 

noV BYTE PTR CSl+33 . J 

MOV AL,CDEVICE N03 

OR AL,30H " 

MOV BYTE PTR ES1+43,AL 

CALL LOAD_TO_DROP 

RET 

Relay Control ON Contnand 

MOV SI, SPU CMD^BF 
MOV BYTE PTR tSI3,5 
MOV BYTE PTR tSI+13,4 
MOV AL,CI0_eYTE3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE PTR CSI+33,2* 
MOV AL, [DEVICE N03 
OR AL«2dH 

MOV BYTE PTR [SI*4 3,AL 
nOV AL^OFFH 

MOV BYTE PTR CSI+53,AL 
CALL L0AD.TO_DROP 
RET 

Relay Control OFF Connand 

MOV S I , SPU_CMD_BF 
MOV BYTE PTR CSn.3 
MOV BYTE PTR CSl+13,4 
MOV AL , C 1 O^BYTE 3 
nOV BYTE PTR CS1*23,AL 
MOV BYTE PTR CSI*33,2 
MOV AL,CDEV1CE.N03 
OR AL,28H 

MOV BYTE PTR CSl4^4 3»AL 
MOV.AL, 0 

MOV BYTE PTR CSI*33,AL 
CALL LOAD_TO_DROP 
RET 



738 EVENT LED OHi 

739 

740 

741 



Event LED OH Connand 

MOV S1,SPU_CMD_BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CSX'*^t3,4 
MOV AL,eiD_BYTE3 



; Length 

; Drop Conaand 

; ID^BYTE 

: Byte Count 



Clear Disp. Command 



i Length 

; Drop CottDdnd 

; ID.BYTE 

; Byte Count 



? Relay Cont . Contrdnd 
ON 



: Length 

• Drop Command 

: ID^BYTE 

; Bute Count 



Relav Cent. Command 
OFF 



Length 

Drop Command 
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HEWLETT-PACKARD ; ©086 Ass«iibl«r 



SOURCE LINE 



14 OB 864402 
140E C6440302 
1412 A02A0r 
14 IS 0C08 
1417 884404 
141A BOFF 
141C 8844 05 
14 IF ESEAFC 
1422 C3 



1423 
1426 
1429 
1420 
1430 
1433 
1437 
143A 
143C 
143F 
1441 
1444 
1447 



1448 
1448 
144E 
14^1 
1433 
14S8 
143B 
145F 
1462 
1464 
1467 
1468 
146E 



BE1008 

C60403 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

OC 08 

884404 

BOQO 

884403 

EeC3FC 

C3 



E8B3FF 

6E1008 

06 04 09 

C6440104 

A02C07 

884402 

C644 0302 

A02A07 

0C10 

8844 04 

C6440300 

E89EFC 

C3 



146F 
1472 
1475 
1479 
147C 
147F 
1482 
1486 
148? 
1488 
148E 
1492 
1493 



EBSCFF 

6E1008 

C6040S 

C64401 04 

A02C07 

684402 

C6440302 

n 02 A 07 

OC10 

884404 

Ce4403FF 

E9r7FC 

C3 



•***w«»i4»ir**i» Event LED Horaal Co»n«nd 



742 
743 
744 
745 
746 
747 
748 
749 
730 
751 t 

732 ; ************ 

753 ; 

754 EV£HT_UED_OFF: 
733 

736 
757 
738 
759 
760 
761 
762 
763 
764 
765 
766 
767 ; 
768. ; 

769 ; 

770 EVEMT_LEP_MRt1 
771 

772 

773 ' 
774 
773 
776 
777 
778 
779 
780 
781 
782 
783 ; 
794 ; 
783 t 

786 EVENT LED.FLHt 

787 

788 

789 

790 

791 

792 

793 

794 

793 

796 

797 

798 



MOV BYTE PTR (SI*2}.AL 
nOV BYTE PTR CSI*33,2 
hOV AL,tI>£VICE_N03 
OR AL,8 

MOV BYTE FTR CSl'^4}^AL 

MOV AL^OFFH 

MOV BYTE PTR CSI«S],AL 

CALL LOAD_T0_OR0P 

RET 

Event LEO OFF C&Bs«nd 

MOV SI,SPU_CnD_BF 
MOV BYTE PTR CSn>3 
MOV BYTE FTR tSI*n,4 
MOV AL>C1D_BYTE3 
MOV BYTE PTR CSI*23,AL 
MOV BYTE PTR tSl*?3,* 
MOV AL, CDEVICE.N03 
OR AL^8 

MOV BYTE PTR CSI«-43^AL 
MOV AL,Q 

MOV BYTE PTR tSl*33,AL 
CALL UOAD TO.DROP 
RET 



I lO.eVTE 
; eyt« Count 

: Ev«nt LED Cont . Co»»*n<J 
ON 



: Length 

Drop Con»«nd 

; 1D_BYTE 
: Bvte Count 



; Event LED Cont. Conft^nd 
; OFF 



CALL EVEHT_LE0_ON 
MOV SI,SPU_CMO_BF 
MOV BYTE PTR £SI3,5 
MOV BYTE PTR CSI*13,4 
MOV AL,CID_BYTE3 
MOV BYTE PTR CSI^23,AL 
HOV BYTE PTR tSI*33,2 
MOV AL,CDEVICE_NO} 
OR ALBION 

HOV BYTE PTR [SI'*'4].AL 
MOV BYTE PTR CSI+53«0 
CALL LOAD_TO_DROP 
RET 



; Length 

; Drop Comnand 

; rO_BYTE 

; Byte Count 



t Event LED Hco« Comaand 
: Horn«l 



Event LED Flesh Conikend 



CALL EVENT_LED ON 
MOV SI,SPU.CMD_6F 
HOV BYTE PTR 1513,3 
MOV BYTE PTR C5t-f13,4 
MOV AL,CID.BYTE3 
MOV BYTE PTR t 51*23, AL 
MOV BYTE PTR CSl<^33,2 
MOV AL,CDEVICE_H03 
OR AL>10H 

MOV BYTE PTR CSI-»4),AL 
HOV BYTE PTR CSI-^51,0FFN 
CALL LOAD_TO_DROP 
RET 



; Length 

; Drop Connend 

: ID^BYTE 

* Byte Count 



; Event LED Mode Comnend 
t Flash 
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HEWLETT-PACKARD: 8086 Aff5«nbler 
SOURCE LIKE 







799 


1 














800 


; *- 




SPU 






8E1000 


801 

802 


SPU VlEW.DlSPi 


MOV 


S1,VIEU_CHAMMEL 


1499 


8700 


803 








flOV 


BH, 0 


149B 


8AIE2407 


804 








MOV 


BL. CCOHV NO} 


M9F 


eA20 


805 








HOV 


AH.CSnCBX} 


MAI 


8A4 008 


806 








MOV 


AL, C$I]C8X<^3} 


14M 


88268507 


807 


SPU_LEt_AX! 


MOV 


CMSB_LED3,AH 


14A8 


ft284 07 


808 




MOV 


CLSB_LED3,AL 






809 


* 














81 0 
311 










LED EVEHT_LED Ope 


14AB 


BEI008 


812 


SPU_LED_ 


DI5P: 


HOV 


SI,SPU_CMD 6F 


14RE 


C6 04D6 


813 






nov 


BYTE PTR CSI3,6 


f 4B1 


C64401 04 


814 








MOV 


BYTE PTR CSI + n,4 


1485 


A02C07 


815 








MOV 


AL, t ID_BYTE3 


1488 


8844 02 


816 








MOV 


BYTE PTR CS1*23,AL 


1488 


C644 0303 


817 








MOV 


BYTE PTR CSl+33,3 


14BF 


A02A0r 


818 








MOV 


AL.tDEVICE NOJ 


14C2 


0C50 


819 








OR AL.50H 


14C4 


884404 


820 








MOV 


BYTE PTR ES1+43.AL 


14C7 


C6440500 


821 








MOV 


BYTE PTR tSl*53,0 


14CB 


A084 07 


822 








MOV 


AL,CLSB_LED3 


MCE 


884406 


823 








nov 


BYTE PTR CS1+63,AL 


1401 


E838FC 


824 






* 


CALL LOAD TO DROP 






825 


i 










MD4 


BE 1 008 


826 








MOV 


SI, SPU CMD.BF 


MD7 


C644090f 


827 








MOV 


BYTE PTR CSI*53,t 


14D8 


A 085 07 


828 








MOV 


AL« CMS8 LED] 


MDE 


8844 06 


829 








MOV 


BYTE PTR CSr+63.AL 


I4C1 


E828FC 


830 








CALL LOAD TO DROP 


14E4 


C3 


831 








RET 








632 


s 














833 








SPU 


LED X EVENT.LED Opei 






834 












14E5 


BE 1 008 


83S 


SPU LED 


DISFL: 


nov 


SI,SPU_CMD BF 


ME8 


C604 06 


836 








MOV 


BYTE PTP CSI3,6 


14E8 


C64401 04 


837 








MOV 


BYTE PTP CSl+13.4 


14EF 


A02C07 


838 








MOV 


AL.CID.BYTE3 


MF2 


884402 


839 








MOV 


BYTE PTR CSI*23,AL 


Mr? 


C6440303 


840 








MOV 


BYTE PTP CS1*33»3 


MF9 


A 02 A 07 


841 








MOV 


AL, CDEVICE H03 


MFC 


OC50 


842 








OR AL,50H 


MFE 


884404 


343 








MOV 


BYTE PTR CSI+43,ftL 


1501 


C644 058 0 


844 








MOV 


BYTE PTR tSl*53,80H 


1905 


A084 07 


845 








MOV 


AL, tLSB_LED3 


1508 


8844 06 


846 








MOV 


BYTE PTR CSI<»63,aL 


1508 


E8FEFB 


847 








CALL LOAD TO_PROP 






848 


i 










1S0E 


8E1008 


849 








MOV 


SI,SPU_CnD_BF 


1511 


C6440501 


850 








MOV 


BYTE PTR til +53,1 


1515 


A08507 


851 








MOV 


AL,CMSB_LED3 


1518 


8844 06 


852 








MOV 


BYTE PTR 1 514^63, AL 


1518 


EdEEFB 


853 








CALL LOAD TO DROP 


IStE 


C3 


854 








RET 








855 













Length 

Drop Comndnd 

Device/Drop 
Bvt« Count 



; Display Character Coraaan: 
LS8 

; Data 



MSB 
Data 



Length 

Drop CoR)tband 

Device/Drop 
Bvte Count 



: Dlrplav Character Conmanc 
LSe FlB£h 

; Data 



MSB 
Data 
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HEULCTT-PACKARDi 8086 As««»&t«r 
SOURCE LINE 











13 1 F BEi Puo 


A^P <Ptt LFD FLASH 1 


1522 C60406 


859 


1323 C64401 04 


660 


t329 A02C07 


961 


I32C 8844 02 


oo« 


1 3Zr Co** w J w J 


863 


1333 NO*HUr 


864 




865 


193o 9o**u*» 


866 




867 


1 □ HUd^wi 


868 


1 oo**uo 


869 




870 




Bf 1 ; 


1548 BE 1003 




1 34 B Co4Q U3U 1 




1 34F H 063 Or 


A7^ 


I55Z 8844 06 


875 


1533 E8B4FB 


Bf o 


1338 C3 


877 




878 J 








eoU J 


1599 GE1008 




133C C60406 


BBZ 


135F C644D104 


883 


1563 A02C07 


884 


1566 884402 


oo^ 

0O9 


1969 C6440303 


BBd 


1S6I> A02fl07 


887 


1570 0C50 


888 


1572 884404 


889 




890 




891 i 


1575 C644 0583 


892 


1579 C644 0630 


893 


157D E83CFB 


894 




895 ; 


1580 8E1008 


896 


1583 €644 0582 


897 


1587 A09607 


898 


156H 834406 


899 


isecv EsrcFB 


900 




901 ; 


1590 GE1008 


902 


1593 C6440580 


903 


1597 ft 084 07 


904 


I59ft 884406 


905 


159D E86CFB 


906 




907 ; 


15A0 BE1008 


908 


1SA3 C644 0381 


909 


19A7 A 08507 


910 


ISAfl 884406 


91 1 


I5AD E85CFB 


912 



SPU LED EVEHT^LED Optration 



MOV SI^SPU.CWD.BF 
MOV BYTE PTR CSn,6 
MOV BYTE PTR CSI*1J,4 
MOV AL, t ID.BYTEJ 
MOV BYTE PTR CSI'*>2)«AL 
MOV BYTE PTR CSt^33,3 
MOV AL,CDEVICE_H03 
OR AL^SOH 

KOV BYTE PTR CSt4>43,AL 
MOV BYTE PTR CS 1*53, BOH 
MOV AL,tLSB_LED3 
MOV BYTE PTR* ESl«63>AL 
CALL LOAD^TO^DROP 

MOV SX,SPU_CMO_BF 

MOV BYTE PTR CSI'*>51»61H 

MOV AL,CnSB_L£03 

MOV BYTE PTR CSI+€3>AL 

CALL L0AD_TO_OROP 

RET 



Length 
t Drop Coi&a-»nd 

; DevlcA/Drop 
; Byt« Count 



Display Ch*p»ct«r Co»»«nd 
LSB FUsh 



MSB FUsh 
D«t« 



SPU LED h EVEHT^LED H«w Op«r«tion 



MOV SI,SPU_CnD_BP 
MOV BYTE PTR tSI3,6 
MOV BYTE PTR CSI*I3>4 
MOV AL,CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSX+33,3 
MOV AL,rDEVICE.H03 
OR AL,50H 

MOV BYTE PTR tSI*4 3.AL 



MOV BYTE PTR tSI*53,83H 
MOV BYTE PTR CSI«^63.30H 
CALL LOAD_TO_DROP 

MOV SI,SPU_CM0_8F 

MOV BYTE PTR CSI«53«82H 

MOV ftL,tHSB_LED3 

MOV BYTE PTR IS 1*6 3, AL 

CALL LOAD.TO.OPOF 

MOV S1»SPU_CMD_BF 
MOV BYTE PTR £S1*53,80H 
.MOV AL,tLSB_LED3 
MOV BYTE PTR CSI*63,AL 
CALL LOAD_TO_DPOP 

MOV S1,SPU.CMD_BF 

MOV BYTE PTR C5I<^53,61H 

MOV AL^CMSB_LED3 

MOV BYTE PTR [SI-*-63^AL 

CALL LOAO_TO_DROP 



; Length 

; Drop CoRiaand 

; Dewic«/Drop 

; Byt« Count 



Display Ch4r»ct«r Conn^nd 



USB Flash 
D«t« 



HS6 Flssh 
Data 



LSB Flash 
Data 



MSB Flftsh 
Data 
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HEMLETT-PACKAPD : 3086 Afreablcr 
SOUPCE LINE 



1580 


C3 


913 




RET 






914 




Avfchoriz« S«r4tairuk*i 


(SB1 


EBSFOO 


915 




CALL CONV„BIT_ftL 


I3B4 


8B1E1E07 


916 




MOV BX,yORC' PTR tbiNAPY. 


tSBS 


BEBOOI 


917 




nOV SI ,BAStC_AUTHO 


19BB 


2200 


918 




AND AL^CSnCBX} 


13B0 


C3 


919 




RET 






920 




IF PC Codc*0 Th«ft . 2«1 


156E 


53 


921 


PC_C0DE_0_KA1 I 


PUSH 6X • 


1SBF 


36 


922 




PUSH SI 


15C0 


BE2000 


923 




MOV SI,PC_CODE 


13C3 


B700 


924 




MOV BH, 0 " 


tscs 


8A1E2407 


925 




MOV BL,CC0NV_N0 3 


I3C9 


02DB 


926 




ADD BL^BL 


1SCB 


861 0 


927 




MOV DX, CSI3CBX3 


tSCD 


83FA00 


928 




CMP DX,0 


13D0 


5E 


929 




POP SI 


ISD1 


SB 


930 




POP 8X 


15D2 


C3 


931 




RET 






932 




IF SC Mode Th«n 2«l 


I5D3 


E83D00 


933 


SC_WODE_KAI : 


CAUL COMV BIT AL 


I5D6 


2206 OEOO 


934 




AND AL, C$CAM_M0DE_FLAC3 


t9D^ 


C3 


935 




RET 






936 


i 




l5t>B 


BC2000 


937 


PC_COOE_<^&R$i 


MOV SI,PC.CODE 


19DC 


B700 


938 




MOV 6H>0 


15E0 


8A1E2407 


939 




MOV BL,CC0MV_N03 


15E4 


02DB 


940 




ADD BL^BL 


t9£6 


C3 


941 




RET 






942 




PC/FC List t Authorize 


t5E7 


SO 


943 


PCFC_MAP_rtRUKA: 


PUSH AX 


1SE8 


E82800 


944 




CALL COHV_BlT_AL 


tSEB 


6E0001 


945 




MOV SI ,PC_rC__LIST 


1SEE 


B10D 


946 




MOV CL . 0 


I3F0 


BAEO 


947 


AKANE: 


MOV AH.AL 


15F2 


2224 


948 




AND RH.CSl) 


t5F4 


22A48000 


949 




AND AH. CSI-^1233 


13F8 


75 OB 


950 




JN2 AKANE CHAN 


15F« 


46 


95t 




IHC SI 


tSFB 


FECI 


932' 




IHC CL 


t5FD 


80F964 


953 




CMP CL^lOO 


1600 


75 EE 


954 




JNZ AKANE 


1 602 


58 


955 




POP AX 


1603 


F9 


956 




STC 


1604 


C3 


957 




RET 


1603 


58 


958 


AKAHE.CHAN: 


POP AX 


1606 


F8 


939 




CLC 


1607 


C3 


960 




RET 






961 




Drop Mo. Bit Position 


1608 


51 


962 


DROP_BIT_AL: 


PUSH CX 


1609 


8A0E2607 


963 




MOV CC>CDR0P_H03 


16dD 


8001 


964 




MOV ftL,1 


160F 


D2C0 


965 




ROL AL^CL 


161 1 


39 


966 




POP CX , 


1612 


C3 


967 




RET 






968 




Converter Bit Position 


1613 


51 


969 


CONV_BIT.aLi 


PUSH CX 



CY 



AL • 2 *• COHV^NO 



• 0 No 



ELSE 



2»0 



ELSE 



CY« 1 . Non« ^mmm 



AL - 2 COHV HO 



0 Ho 



AL 



AL 
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HEWLETT-POCKARDi 3096 Asmblvr 



SOURCE LtNE 



1614 8A0E2407 
t6lB Boot 
16tA D2C0 
»61C 39 
1610 C3 

161E 51 
161F 8A0E2A07 
1623 B001 
1623 02CO 

1627 59 

1628 C3 

162? A02E07 
162C 343F 
1-62E 20068007 
1632 C3 



1633 
1636 
1639 
163C 
163F 
1642 
1643 
1646 
1649 
164C 
16^ 
1632 
1635 
1638 
1638 
165E 
1661 
1664 
1665 
1666 
1669 
1668 
166F 
1671 
1673 
1674 
1675 



890200 
E92B00 
890400 
E92500 
890500 
E9tF00 
90 

890000 

E91B00 

891400 

E91200 

893200 

E90COO 

896400 

E9O60O 

B92C01 

E90000 

53 

56 

BE 00 03 

8700 

8ftlE290r 

02DB 

89 09 

SE 

58 

C3 



1676 88I20O 
1679 Bft3AFF 
I67C EF 
1670 C3 



167E BE 1000 
1681 8700 



97 0 
971 
972 
973 
974 
973 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
'993 
994 
995 
996 
997 
998 
999 
1 000 
1001 
1002 
1 003 
I 004 
t 005 
t 006 
1007 
I 008 
1009 
101 0 
lOt 1 
1012 
1013 
1014 
1015 
1 016 
1017 
1018 
1019 
1O20 
1021 
1022 
1023 
1024 
1025 
1026 



0EVICE_8IT_AL» 



EVENT_TO.BASICi 



nOV CL,tC0HV_KO3 

MOV AL^l 

ROL AU,CL 

POP CX 

RET 

0«vic« Bit Position > 

PUSH CX 

nOV CL,IDBVICE.H03 

nOV AL^I 

ROL AL^CL 

POP CX 

RET 

EVENT «od« > B*sic Mod« 

MOV AL,CC0HV_N0^BIT3 

XOR AL,3FH 

AHO tN0U_EVEHT3.AL 

RET 



AU 



J ***" 
TIMER, 

TIMER, 

TIMER. 

TIMER. 
TIMER, 

TIMER 

TIMER 

TIMER. 

TIMER. 

TIMER 



^D2_SECt 

.04_SEC 1 

^OS.SECi 

UO_SEC: 
"l.SECi 

.2_SEC: 

.3_SEC: 

^10_SEC: 

_30_SEC! 

_SET_CX: 



IBF_UHMA8Ki 



nov cx»2 

JHP TIMER.SET.CX 

nov cx,4 

JMP TIMER.SET^CX 

MOV CX,5 

JMP TinER_SET_CX 

HOP 

MOV CX.10 

JMP TinER_SET_CX 

MOV CX,20 

JMP TI«ER_SET_CX 

MOV CX,50 

JHP TI»ER_SET_CX 

MOV CX^lOO 

JMP TIMER^SET.CX 

MOV CX«300 

JMP T1MER_SET_CX 

PUSH BX 

PUSH SI 

MOV SI, TIME-TABLE 

nov BH/0 

MOV BL,CIC_BYTE3 

AOO BL.BL 

nov CSI3CBX3,CX 

POP St 

POP BX 

RET 



IBF Interrupt Unmask 

I IBF Interrupt Unms^k 



MOV 

nov 
OUT 
RET 



AX,12H 
OX,0FF3AH 
DX.AX 



Channel Table > LED 



VIEtf_T8L_LEDt 



MOV Sl.VlEW.CHAMMEL 
nov 8H«0 



; tI0_BYTE5 
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HEULETT-Pf^CKARD: 8086 Affse»bl«r 



SOURCE LI HE 



1 oo^ 


OH 1 b^^Ur 


1 u« r 




1 687 


8AZ0 


1 028 




% £00 
1 007 


QA4 0 08 










1 U J u 




1 690 


A284 or 


1 U>9I 




t COI 
1 O 7iS 




t (179 
■ UO< 




1 69S 


C3 


1 033 








1 034 








1 033 








1 036 


; 


1 D^O 








1 AQA 
1 07H 




1 n^R 










* 






1 040 








1 041 


; 


t COC 
1 97C 


o De3Qr 


1 042 


PECo IK^Ba : 


1 6A1 


80E70F 


1 043 




1 6A4 


02FF 


1 044 




1 6A6 


02DP 


1 043 




1 6A8 


02FF 


1 046 




1 6Aft 


02FF 


t 047 




1 6AC 


B2DF 


1 048 




1 6AE 


B700 


1 049 




1 680 


891E1 E07 


1 050 




1 664 


C3 


1 051 








1052 


1 






1 053 








1 054 




1685 


BE1000 


1 093 


LED_VlEM_T8Li 


1688 


8700 


1 036 




16BA 


8A1E2407 


1 057 




16BE 


8A268S07 


105B 




16C2 


8820 


1 099 




16C4 


A 084 07 


1 060 




16C7 


884008 


1 061 




16CA 


C3 


1 062 








1 063 


t 






1 064 








1 065 


1 


16CB 


A 089 07 


1 066 


IF_ICEY_CO.BASE: 


16CE 


3C00 


1 067 




16D0 


7404 


1 068 




16P2 


9A 


1 069 




16D3 


E93D01 


1 070 




16D6 


C3 


1 071 


T I MERLON I 






1072 


; 






1073 








1074 


; 


16D7 


E8A4FF 


1075 


DU_SCAM_SEARCMi 


16DA 


E889FF 


•1076 




16D0 


E833FF 


1077 




16E0 


8E8001 


1078 




16E3 


FECB 


1 079 


URI E 


16C5 


80FB00 


1080 




16Ee 


7303 


1081 




16EA 


BB6300 


1082 




16E0 


8AE0 


1 083 


URII : 



MOV BL,CCOHV_HOJ 

MOV AH, csiicix) 

nOV AL^CSI}CBX«83 
MOV CttSB_LED),AH 
MOV tLSB_LE&J,AL 
MOV BX^AX 
RET 



LED 



% BX 



MOV BH.CMSB_UE03 
MOV BL,CLSB_LED3 



, BX < — 



LED 



AND BL^OFH 
AND BH.OFH 
ADO BH,BH 
ADD BL^BH 
ADD BH,BH 
ADD 8H>BH 
ADD 6L,BH 
MOV BM, 0 
MOV WORD PTR 
RET 



BX ASCII D«ciDa1 BX Binary 



; BL-BL-t-CZ^BH.^ 
1 BH«2«<2'»BH>> 
; BH«2*<2*C2*BH>) 
; BL»BL*C2»BH>+2»<2»i 2*BH>> 
•BL*10»BH 
tBINARV LED3,BX 



LED > VIEU^TABLE 

MOV SI*VIEU_CHAHM£L J 
MOV 8H. 0 
MOV 8L,tC0KV HO 3 
MOV AH,CMSB_LED3 
MOV CSnCBXl^AH 
MOV AL^CLSB LED 3 
MOV CSnC8X*83,AL 
RET 



L«st Channel M«morv Hi tr«ru 



IF KEYIN THEM GOTO BRSE_ROUTIME 

MOV AL, CKEV^DATft) 
CMP AL,TIMER_OUT_C0DE 
J2 TIMER_ON " 
POP DX 

JMP BASE ROUTINE 
RET 

SCAH Node Up CK«nn«l SaarcH 

CALL VIEy_TBL_LED 
CALL LED_BIN_BX 
CALL CONV^BIT AL 
MOV SI,BASIC_AUTHO 
DEC 8L 
CMP BL,0 
JHZ URX1 
MOV BX,99 
MOV AH^AL 



« « V 4r* A * * « « tt «• * •« » 
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t6EF 2220 
ISFl 74F0 
16F3 £96200 



16F6 
16^9 
t6FC 
I6FF 
S702 
1704 
1707 
t709 
170C 
170E 
1710 
1714 
1716 



1719 
171C 
171F 
1722 
1725 
1727 
1^2A 
172C 
I72F 
1731 
1733 
1737 
1739 



173C 
173F 
1742 
1743 
1748 
174A 
t74D 
i74F 
1752 
1754 
1756 



E883FF 

E89AFF 

E814FF 

8E0001 

FECB 

eOFBOO 

7503 

886300 

9AE0 

2220 

22A08000 

74EC 

E93F00 



Ee62FF 

E877FF 

E8FtFE 

QE0001 

FEC3 

80FB64 

7203 

BBOtOO 

8AE0 

2220 

22noeooo 

74EC 
E91C0O 



E83FFF 

Ee54FF 

EeCEFE 

BE8001 

FEC3 

80F864 

7203 

BB0100 

BAEO 

2220 

74F0 



50URCE LINE 

1084 
1085 
1 086 
1 087 t 

1088 ; ♦**•*■•.«****♦ 

1089 ; 

1090 DW_PCFC_SEARCH t 
1091 

1092 
1093 

1094 UK] I 
1095 
1096 
1097 

1098 UKII I 

1099 

1100 

1101 

1102 

1103 ; 

1104 ; 

1105 ; 



AND AH.CSIJCBX} 
JZ UftI 

JMP U0_C0NV_D1SP 

PCFC Mod* Up Ch«nn«l S««rch 

CALL VIEU_TBL_LED 
CALL LED_BIM.BX 
CALL CONV^BIT.AL 
MOV SI,PC_FC.LIST 
DEC 6L 
CMP BL,0 
JNZ UK II 
MOV BX,99 
MOV AH^AL 
AND AH«CSI3CBXJ 
AND AH^CSI'»1283CBX3 
JZ UK I 

JMP UO_C0KV_OISP 



1758 E8CEFE 

175B E80A00 

175E E854FF 

1761 E847FD 

1764 Ee41FB 

1767 C3 



1106 UP_PCFC_SEARCH: 

1107 

1108 

1 1 09 

1110 UMit 
1111 
t1 12 
1113 

1 114 UMM : 

1115 

1116 

1117 

1118 

1119 ; 

1120 ; 

1121 ; 

1122 UP SCAH^SEARCH: 
1123 

1124 
11 29 

1126 UKA: 
1127 
1128 
1129 

1130 UKAIt 

1131 

1132 

1133 i 

1134 UD_CDNV_DlSPi 
1135 

1136 
1137 
1138 
1139 
1140 J 



PCFC nod« Up Ch^nnvl Search 

CALL VIEW.T8L_LED 

CALL LED_BIH_BX 

CALL COHV_BIT„AL 

MOV SI,PC_FC_LIST 

XHC BL 

CMP BL.lOO 

JC UMII 

MOV 8X.1 

MOV AH^AL 

AND AH,CSI3CBX3 

AND AH> CSI*12B3CBX3 

4Z uni 

JMP UD_C0NV_D1SP 

SCAN Mode Up Ch«nn«l Search 

CALL VIEU_TBL_LED 

CALL LED.BIM_BX 

CALL CONV_BIT^AL 

MOV SI,8ASIC.AUTH0 

INC BL 

CMP BL,100 

JC UKA1 

MOV BX,1 

MOV AH^AL 

AND AH,CSI3CBX3 

JZ UKA 

CALL EVENT_TO_BASIC 
CALL BIHDEC_LED 
CALL LED_VIEU_TBL 
CALL SPU_LED_DISP 
CALL CO.CONVERTER 
RET 
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tTTA 



»ro9 
raor 

•icsiext 

C3 



I7t3 tW&TE 
I7«8 »e«333 

I7M C3 

17V3 9B4»e 
t7*S C3 



»7»» 
irw 
i7»r 

I7ft3 
17A9 

i7Aa 

17*0 

i7fte 
irte 



Bttoee9e7 

8ft1C2Se7 
fl2tW 

3»S41Ca7 
741* 

750J 
C9740I 



t 9» 

• t3 



tWMtt LIMC 

>MI ■|i*l>eC.LC»t KOV M.B 

1142 MiTonit cnr Mi.i* 

II4J jt iwwo 

•144 tUO tt.l* 

tl«3 INC VM 

1144 01* MfTOIfl 

1147 MOt Ot tH.SOJW 

tt4B nOV CLM.LCOI.n. 

• 149 NOV tf(9B_LC0>.BM 

• tSO Mt 

1151 I tc/rt/pz »iod« Wo M Ai 

• IM ♦C»TPC.»«rOt_«Ki CALL 5C_»f«M_r«| 

• 194 ttOV AX.ASCII.YC 
i 139 Ket 
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I ISC 

• 157 
II5» 

• 199 
1t«0 
ItCI 
1142 
ll» 
f 164 
1163 
1166 
1167 
n6B 
tl6> 
l»7» 
1171 
t»7» 
1173 
tl74 

iir5 

• 176 
1177 

nr» 

1179 

use 

• «•• 
ii»x 

1183 
1IM 
it«3 
tt»6 

• »»7 

tm 

tt89 
11*0 

• l»l 
1192 
1191 
1194 
1195 
1196 
I i9r 



»ao»l_rc«i 



HOV •K,«tcii_rc 



KpV ax,AKII PC 



I c rc Hoe* 3 
t [ rc ne<»* I 



•tKY_OPt»AT|0«» TOW CU.EIcrr.OATA] 



Hov •L.cic.vrrti 

AM ■t.PL 

TOV 51, JWP.AppRew 

rav Ax»tsi3trx} 

CIIF AK.tlNIT^POIHT} 
JZ OP.JWITIAt 



OP_Mom«c_iecvi wish ok 



( TOS*ltUC>-0S-TOSNINO-M-TA3H|MOHir-r03MtH0-PS-TO5H|H».eS-TKHIH0-0S-T'lSHfM»-»S-TOSMtHO-O9*TOSH]ll0-OS-TOSH 
1 

NEXT .COMTIMUCi ^O^ AM 
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SOURCE LINE 



17BB B700 
17BD eAlC2807 
17Ct 02D6 
17C3 6E8003 
17C6 6900 
17C3 C3 



17C9 8A0E8907 
l-CD 80F9t3 
1700 7311 
17D2 Ee54PE 
17J>5 E8BEFC 

17D8 EBCDFft 

17DB EBD6FB 

17DE AUAOr 
17Et EBOe 



I7E3 
17E6 
t7Ee 
17EA 
I7ED 
I7EF 
I7F1 
I7F4 
I7F6 
l7Ffl 
17FD 
1800 
1802 
1804 
1807 
180A 
180C 
180F 



eOF91 I 

7324 

B430 

ESADFe 

7402 

B431 

A02A07 

0C30 

88268307 

A28407 

A 024 07 

0C3O 

FECO 

A28607 

E84FFD 

EBBC 

80F9t7 

73B7 



1811 EBBS 



1813 A08907 
1816 EeEBF8 
1819 7334 
leiB 3C10 
I81D 7503 
181F E92401 



1 198 

I 199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1Z20 

f221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1253 

1254 



HEXT_OS: 



RETURN_OS: 

» ■ 

I 
I 
t 

t 

OP IMITIALj 



MOV BH,0 

nOV BL,tIC.8YTE3 
ADO Bt,BL 

(10V SI , JUMP_rtOOPESS 
HOV C8X3CSI3.AX 
RET 



SPU Initial orr nodt 



flOV CL,CKEY_DATA3 
CnP CL,ONOFF_KEy_COOE 
JH2 «P_100_CK_001 
CAtt EVEMT_TD_BASIC 
CALL SPU_V I EW.D ISP 

CALL CO.CONVERTER 



UAICEARl.DE_ONt CALL SPU_RELAY_OH 

HOV AX,CBASE_P0IHT3 
JMP HEXT_OS ~ 



nP too CK 001: 



CONV_SW_NC_YO: 
COMV SW OK YOt 



«P_100_CK_002; 

;; 3 1 ;;;;;;;; w ; 

i 
i 

J 

BASE.ROUTIHEi 



CMP CL^EVEHT_KEY_CODE 

JH2 MP_100_CK_002 

nOV AH, 3 OH 

CALL COHV_SW_FLAC 

J2 CONV_SW_OK_YO 

nOV AH*31H 

nOV AL,tOEVICE_M03 

OR AL,30K 

nOV CnSB.LE03*AH 

nOV CLSB_LE03«AL 

HOV AL,tC0MV_NO3 

OR AL*30H 

INC AL 

MOV CHSB„LE03,AL 

CALL SPU.LEO_FLAST 

JHP RETUPH_OS 

CUP CL,SEMO_KEy_CODE 

JHZ RETURN OS 

CALL SPECIAL SPU I 

JHP RETURH_OS 



B»s« Routin« 



SPU OFF 
C3 

SPU OH 



I t 



HOV AL.CKEY_DATA3 
CALL KAZUKO 
JMC RANOOH.flCCESS 
CUP ALjPLUS_KEY_COOE 
JHZ BASE1 

JHP UP CHANNEL OP 
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SO»JPCe LIME 



1822 


3C1 1 


1233 


8ASE1 t 


CKP 


AL« EVENT KEY CODE 




1824 


7303 


1 236 




JNZ 


BASE 2 ~ 




1826 


£94703 


1237 




jnp 


EVENT_KEY_0P 




1829 


3CI2 


1258 


BASE2 : 


crip 


AL« AUTHO KEY CODE 




182B 


7303 


1239 




JNZ 


BASE3 ~ 




ie2D 


E99O01 


1260 




JMP 


AUTHO_KEY_OP 




1830 


3C14 


1261 


BASE3: 


CUP 


AL, MINUS KEY CODE 




1832 


7303 


1262 




JH2 


BASE4 




1 634 


E9ft701 


1 263 




J«P 


DOWN„CH_OP 




1 837 


3C1 3 


1264 


BASE4: 


. CUP 


al.scanIkey code 




1839 


7303 


1265 




JHZ 


BASES 




183B 


E91302 


1266 




JNP 


SCAN_KEY_OP 




I83E 


3CI6 


1 267 


BASE3: 


CMP 


al,cleak"key code 




1 840 


7303 


1 268 




JHZ 


BASE6 




1842 


E99C02 


1269 




JHP 


CLEAR KEY OP 




1843 


3C17 


1270 


BASE6: 


CUP 


AL,SEHD_KEY CODE 




1 847 


7503 


1271 




JNZ 


BASE7 




1849 


E9AB02 


1272 




JPIP 


SEND KEY OP 




184C 


£984 00 


1 273 
1 274 


BASE7: 


JMP 


HEXT^EKD ; Zoooooooooooooooooooooooooooooooooocroooc 






1273 














1 276 


1 


Randoa Access Routine 








t *77 


t 












{278 

1 7 










1 OHr 


D7 n A 
O r UU 




nov 


BH.O 




1 8S1 


COO A7 
ON 1 CCOUf^ 






MOV 


BL, CIC_8YTE3 




1 833 


6BF3 


1 281 




MOV 


SI^BX 




1 QK7 

t o3r 




r AOC 




CALL KEY BUFF ADRS 




1 B^O 
1 09H 


on nn 

OO UU 


I ^Oi> 

1 284 


1 


nov 


CBX3CS12.AL 




1 83u 


A283u7 


4 '>AV 




MOV 


CMSB^LED),AL 




1 mi* 


o UHe 


1 ^0£. 

1 ^OO 




nov 


AL/88H 


I LSB « 


1861 


A284 07 


1287 




nov 


CLSB LED3.AL 




1 864 


ESTEFC 


1288 




CALL SPU LEO.DISFL 








1 AO 7 




CALL TinER 3 SEC 








1 290 










1 oca 




1 *7l 




CALL NEXT_C0NTIHUE 


t rCC Key Input iS^it 33 3 






1292 








1 86D 


A08907 


1 293 




MOV 


AL^CKEY DATA3 




1 Or U 


POO 1 CO 
b07 • ^ o 


» 




CALL KAZUKO 






?9£4 






JC RANDOM OUT 




1 97S 


8700 


1 296 




MOV 


BH^O ; 




1 877 




1 297 




nov 


8L,C1C^BYTE3 




1 87B 


8Br3 


1 296 




MOV 


s I ;bx 




187D 


E83E06 


1299 




CALL KEY_BUFF ADRS ; 


AH ■ C 1st KEY 3 


1880 


8A20 


1300 
1301 




MOV 


AH.tSIJCBXl J 


AL » C KEY_DATA 3 


1832 


A28407 


1302 




nov 


tLSB_LED3,AL ; 


LED Di5pl*y 


1885 


88268307 


1303 




MOV 


C MSB LED J, AH j 


1889 


E83206 


1304 




CALL KEY_BUFF_ADRS j 




t88C 


894004 


1305 




nov 


CSI3CBX-*>4}>AX ; 




188F 


E819FC 


1306 




CALL SPU LED_DISP ; 








1307 






; 




1892 


E801FE 


1308 




CALL LED_BIH_BX 




1893 


E819F0 


1309 




CALL AUTHO I^At 




1898 


747D 


131 0 




JZ UT NO WT END 








131 1 


1 
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SOUPCC LI HE 



ie9F EeiCFD 
18A2 7426 

l«A4 CeEFFD 
ieA7 EB69FD 
IBAA BE 0001 
leAD 2200 
teAF 7919 



t8&4 
I8B7 
tOBA 
188C 
I8BE 
lOCt 
I8C4 

iec7 



E87305 
Ee2E06 
EB2 1 TD 
3610 
7524 
EBF009 
8B4 004 
A38407 
EBE I FB 



teCA E85CFD 

t8CP EBE9FD 

18D0 E81CF9 

18D3 A1 1AP7 
t8D6 E9E2FE 

t8D9 3C16 
18DB 7983 
18DD E8B6FB 
IdCO EBF1 

18E2 B87245 
I8E5 EBBCFB 
IBEB EBSBFt- 

leEB E8CCFE 

18EE A 089 07 

ten 3C00 

»8F3 74 03 
1SF9 E9ieFF 



I8F8 
tBFB 
I8FF 
1901 
190* 
11»06 
1909 
190D 

1^12 
1913 



A08007 

84 062E07 

7509 

E872F8 

CBCD 

BE3000 

03362407 

esic 

E896FE 
E896F8 
EBBC 



1312 
1313 
1314 
1319 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1329 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1339 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1349 
1346 
13*7 
1348 
1349 
1390 
1?91 
1392 
1393 
1394 
1399 
1396 
1397 
1398 
1399 
1360 
1361 
1362 
1363 
1364 
1369 
1366 
1367 
1368 



TUME^SUftU: 
> 

I 

I 

HEXT^eWt 
i 

RAHDOtl.OUT I 



nSCERR.MT^EHO i 
WAn.END: 



CALL SC.WODE^ICAI 
JHZ TUHE.SURU 
CALL PC_CODE_0_KAI 

CALL LED.BIM^BX. 
CALL C0KV_B1T_AL 
HOV SI,FC.FC_L1ST 
ANO AL*tS13CBX3 
JM2 TUHE_SURO 

CALL AHCO.IKPUT 
CALL AMC0_8IM_0X 
CALL FC_COOE_At>RS 
CnP DX,(St3CBX] 
JHZ nSCERR_WT_EMD 
CALL ICCY.BUrr^ADRS 
nOV AX,[SX3C8X«43 
nOV tLSB.LEDJ.AX 
CALL SPU.LE0_D1SP 

CALL EVE«T_TO_BASIC 

CALL LED_V1EW_TBL 

CALL RUH.COMVERTEf! 

HOV AX.tBASC.POIHT} 
JHP HEXT_OS 

CHP At.CLEAP_KEY.CODE 
JM2 nSCERR_WT_END 
CALL SPU_V1EW__DISP 
JriP HEXT_EMO 

rtOV AX.oSCII_EP 
CALL SPO_LBl>_AX 
CALL TlnER.l.SEC 



I PC Hod« ^•ff* PC-n«p Hi Aruk* 



lF_TjnEOUT.CH&i CALL HEKT^CONTIMUE 

HOV AL.tKEY ralAJ 
CHP AL.TiriEP_OUT_C0DE 
JZ RANOOn^nODORt 
JHP BASE ROUTINE 



RAHDON.nODORI t 



EVEHT.HODORI : 



HOV AL.tNOV eVEHT> 
TEST AL,lCOHV_HO_eiTJ 
JMZ EVEHT.nODOPI 
CALL SPO.VIEV_MSP 
JHP NEXT.EN^ 
HOV SI, EVENT CNAHIIEL 
ADO SI,tC0HV~N03 
HOV BX^tSl} 
CALL BINDEC.LCO 
CALL SPO_LEO_OISP 
JHP MEXT_EMO 



IF PC.COOE <> Input Cod« Th«n PC_Cor»trol 
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SOURCE LINE 



1917 ceacFo 

191 A CeSDFE 

000907 
1920 3CO0 
t?22 74 03 
1924 E9ECFE 
1927 &BDCD4 
193A CBB9 



I92C CBAAFA 
192F EB62FA 
1932 EBECFA 

1935 AflC07 

1936 EB60FE 
t93B E6ACF9 
I93E 7203 

1940 E842r6 

1943 E962FE 



194* EBCftFC 
1949 22060EOO 
194ft 7433 

194F ESEAFD 
1952 EBEAFC 

1959 EB62FE 

1996 A08907 
I95B 3C00 
t93D 7333 

t9^F EB14FA 
1962 E8E0FC 



1369 I 

1370 t 

1371 UT_MD_WT END I 

1372 , 
1373 
1374 ; 
1379 
1376 
1377 
1378 

1379 nSC_HO WT EMOt 

1380 

t3Bl 

1382 

1383 

1364 ; 

1383 > 

1386 t 

1387 , 
138B ; 

1389 J 



CALL TlnER_1_SEC 

CALL MEXT^CONTIHUE 

HOV AL.CKEY_I>flTA3 
ChP AL.TinER OUT CODE 

J2 nsc_HO irr~EKD~ 

JHP BASE.ioUTlHE 

HOV AX,ASCn_HO I I S«c 

jnp MSG irr ehp 



-Mo" 



SPU OFF K«y Op«r»tton 



1390 OP SPU OFFt 

1391 

1392 

1393 ; 

1394 

1395 

1396 

1397 

1398 ; 

1399 

1400 t 

1401 HAKI; 
1402 

1403 
1404 
1409 

1406 J- 

1407 ; 

1408 ; 

1409 ; 

1410 ; 

1411 OP CHANNEL OP; 
1412 

1413 
1414 ; 

1419 OP SCON: 
I«I6 
1417 I 
1418 
1419 3 
1420 
1421 
1422 
1423 I 
1424 
1425 



CALL SPU_RELAY_OFF " * 

CALL SPO_CLEAR_0ISP 
CALL EVEMT^LCD.OFF 

HOV AX,tlHIT_POIHTJ ' 

MLL BT?IcSSvERTER ' JunbiC.ri H.d* 05 niM«oOor.n. 

JC nt*Kt ~ 



CALL COMV_P_OFF_C«0 
JUP RETURN OS 



UP Channel Change 



CALL C0MV_P1T_AL 

AND Ai.,tSCAN MODE FLAG} 

JZ UP_PCFC 

CALL OP^SCAM SEARCH 
CALL TJ«ER^09_S£C 

CALL KEXT^COWTIMUE 

ItOV AL.CKEV^DATAJ 
CWP AL.TIMER.OUT^COOE 
JH2 UP_I>0WM^EXIT" 

CALL SPU^STATUS REO 
CALL T1HEP^U0_SEC 



Sv9u H»n«jhit* 
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SOOPCE UIKE 



1-9€5 EB32FE 

1968 A 039 or 
I96B 3CIC 
t96D 7548 
I96F E8C^*FD 

1972 E8BEFC 

1973 Ee-iaFE 

1979 ft 089 07 
197B 3C00 
1970 74E0 
I97F E93500 



1982 Ee62FC 
1985 724 0 

1987 ESaFFD 
E8B2FC 

198D E82AFE 

1990 A 08907 
1993 3C00 
1995 7520 

1997 E8DCF9 
199A EBftSFC 

199D EeifiFE 

19A0 A08907 
19A7 3C1C 
19A5 7510 
l?ft7 E8SFF0 
19Aft EeSoFC 

19AD EBOftFE 

19B0 A08907 

1983 3C00 
19B5 74E0 



19B7 A 08? 07 
196A 3CD0 
19BC 7506 
19BE E9D5FA 
t9C1 E82BF8 
19C4 E94CFE 

19C7 E95DFF 



1426 : 

1427 

1426 J 

1429 

1430 

1431 

1432 

1433 

1434 I 

1435 

1436 I 

1437 

1438 

1439 

1440 

1441 

1442 J *********** 

1443 UP_PCFC: 
1444 

1445 ; 

1446 

1447 

1448 % 

<449 

1450 ; 

1451 

1452 

1453 

1454 I 

1455 YASUKO: 
1456 

1457 ; 

1458 

1459 ; 

1460 

1461 

1462 

1463 

1464 

t465 J 

:466 

1467 ; 

1468 

1469 

1470 

1471 J 

1472 ) 

1473 UP.DOUM^EXIT: 
1474 

1475 
1476 
1477 

1478 niKAt 

1479 1 

1480 UP.HO.WAPi 
1481 

1482 J 



CALL KEXT_C0HT1HUE 

nOV AL.EKEY DATA) 
CrtP AL.KEY.PUSH.CODE 
JH2 UP.DOyM^EXIT 
CALL UP_SCAH_SEARCH 
CALL T1M£R_02_SEC 

CALL KEXT^COHTINUE 

MOV AL,CKEY_DATA3 
CKP AL,T1«ER_0UT_C0DE 
JZ YUKO 

JOP UP_DOWK_EXIT 



K«y R«2«avc or Anotr>«r K« 



PC-FC Hod« 

CALL PCFC_nHP_ARUKA 

JC UP_HO_MAP 

CALL UP_PCFC_SEARCM 
CALL T1«ER_0?_SEC 

CALL HEXT_COHTIHUE 

MOV AL.CKEY.DATA3 
CMP AL,TIWER_OUT_CODE 
JN2 UP_OOUH_EXIT 

CALL SPU cTATUS_REO 
CALL Tl«iR_UD_SEC 

CALL HEXT^COHTINUE 

«0V AL.CKEY_DATA3 
CMP AL,KEY_PUSH_CODE 
JMZ UP.DOUM^EXIT 
CALL UP_PCFC_SEARCH 
CALL TirtER_02_SEC 

CALL HEXT.COKTIHUE 

MOV AL,tKEY_DATA3 
CMP AL.T1MER_OUT.CODE 
JZ YASUKO 



MOV AL,rKEY_DATA3 
CMP AL,TinER_OUT_CODE 
JKZ nXKA 

CALL SPO_VIEW_DISP 
CALL RUH.COHVERTER 
JMP BASE.ROUTINE 

JMP KSG_NO.UT_END 



; Another IC«y 
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SOUPCE LIME 





1 483 ; 






1484 } 


Adding Channels to th€ FC/PC Li*t 




1 48S • 












1487 AUTHO ^'EY OP: 


CALL VIEW^TBL.LED 


9 & O V» W • V 


1488 ~ "* 


CALL LED_ilH_ix 




1489 


nov si,pc_fcIlist 


1 <9Dt E93DFC 


1 490 


CALL C0HV_B1T_AL 




1 491 


OR tSI3[BX},AL 




1492 


KOV AX,ftSCII_AD 


I9DB E907FF 


1493 


JMP nSG_WT_EHD 










1495 ; 






1496 ; 


Down ChanntL Change 




1497 ; 






1 ^ 70 1 ~ 




1 bo32rC 




TALL COMV BIT At 


1 7lL 1 2ZUOUC UU 




AMD AL rsr^AKi finriF ri 


19t5 7432 


1 501 


J7 bu PrFf 




1 3 02 t 








COLL DU SCAM ^FORCM 




tS04 


CALL TIMER 05 SEC 










i506 


1 Mpyr rnuTiMitF 




1 507 } 




!9r0 ftO09O7 


1 508 




I 9r 3 3C00 


1 509 




1 9r5 7520 


151 0 


JMi DuWH_EXI T 




1511 ; 




t9r7 E87CF9 


1512 E I KO t 


CALL SPU_STATUS_REO 


I9rfl E848FC 


1513 


c-e\\ 1 T1MCD Ills ccr 
CALL TincK_vP_5tfc 




1514 : 




tSFD EGBAFD 


1515 


CALL NEXT__CONT I NUE 




1516 } 




* A #h A A AAA 

iiAOO n08907 


1517 




tA03 3C1C 


1518 




1 AOS 751 0 


1519 




IA07 E8CDFC 


1520 


CALL DW_SCHH_ShMKCn 


1A0A EB2bFC 


1521 


CALL T lntR_UA.^5cC 




1 « 

1 } 




1A0D E8AAFD 


1523 


CALL HEXT_CONTIHUE 




1524 ; 




1A10 A08907 


1525 


HDV AL,CKEV DATA 3 


tA13 3C00 


1526 


CMP AL.TI»1ER_0UT_C0DE 


1A1S 74E0 


1527 


JZ EXKO 


1A17 EB9E 


1528 DOUH EXITi 


JMP UP_OOWH_EXIT 








tAf9 E8CBFB 


1530 DU PCFCt 


CftLL PCFC_«AP_ARUKA . 


tAIC 7232 


1531 


jc dw_hoJmap " 




1532 t 




YAIE E8DSFC 


1533 


CALL DW_PCFC.SEARCM 


tA2l EBieFC 


1534 


CALL TIMER.OS.SEC 




1535 ; 




Ifl24 E893FD 


1536 


CALL HEXT_COHTINUE 




1537 ; 




IA27 ft08907 


1538 


NOV AL,rKEY_DATA3 


1A2A 3CO0 


1539 


CHP AL,TinER.OUT_CODE 
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SOURCE LtNC 



1A2C 73Ef 

t82C C849F9 
lAjl C811FC 

111)4 E883rD 

«^98?07 

IHM 3c«e 

1D3C 73D8 

1*41 cBcrn 

1A44 e673FD 

1A47 A0eV07 
tA4A 3C0O 
1A4C 74C0 
IA4E EBC7 

tA90 E9D4FE 



1A53 E82&F0 
lASft E846FA 
1A59 £8F«F8 

IA5C E898FD 

1A7F A 089 07 
3C00 
7503 

iaft& E9eFFe 

1A69 3C15 
1A48 7339 

tA6D E84EF8 
YA70 74tD 

1A72 E 882 03 
1A75 E86004 
1A78 e860FB 
1A7B 3810 
1A70 7403 

IA7F E960Fe 



1940 
1941 1 
1342 KEIKOi 
1943 

1944 I 
1949 

1945 < 
1947 
1948 
1949 
1990 
1991 
1992 I 
1953 
1994 I 
1553 
1396 
1557 
1538 
1999 I 

1S«0 DU_MO_HAP» 

19CI 

1962 

<9«3 

19«4 

1565 

1986 

1567 I—" 

1968 J 

1969 ; 

1570 ; 

1571 I 

1572 StAM_ICEY.OF t 
1573 

1974 
1575 ; 
1576 
1577 ; 
1578 
1579 
1580 
1581 
1582 J 
• 1583 SCAH.AFTERt 
1984 

1589 ; •—*——« 

1986 SCI^N.SCAHt 

1587 

1588 I 

1589 

1590 

1991 

1992 

1993 

1994 t 

1999 

1996 ; 



JNZ DOVN.CXIT 

CALL 8PO_STATU8.«E0 
CAU. TIIIER_U0.SEC 

CALC HCXT.CONTIKUE ' 

HOV AL.CICEY^OATAS 

JH2 DOUH EXIT ^ 
CALL Dy_FCrt_9rA»CH 
CALL T1ilP»_0a_»FC 

CALL NCMT^COKTIHUE 

MOV AL,CKEV.^ATA5 
CflF AL,T1ME»:.0UT_C0DE 
JZ KCIKO 
JHP OOUN_EXIT 

JHP nSC.HO.«T_END 



SCAN K«y Op«r«t.iOn 



CALL SCFCPC,«Ot>E.AX 
CALL SPU.LED AX 
CALL TIHER.9.5EC 

CALL NCXT.CONTIHUE 

nov AL•CKEy.^ATA) 

CMP AL,TlnER.0UT.C0t« 
4HZ SCAN.AFTER 
JMP RAHDOn^nOMRI 

CHF AL.SCAN KEY^CODE 
JK2 SCAN.AMOTKER 



CALL PC_COPE_0_KAI 
4Z SC_FC_PC_XCHC 

CALL ANGO.tMPUT 
ZmJL AHCO.BIM^DX 
CALL PC_COOE.AD»S 
CMP OX«t6|]CBX3 
J2 $C_FC_PC.XCHC 

JMP MSCERIt.irr_EHD 



IF PC^CODE <> Input Cod« TK«rt PC.Ert-o*- 
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SOURCE LINE 



IPB2 


E68EFB 


1397 5C_FC.PC_XCMC : 


CALL C0MV_B1T_AL 




IA89 


30060EOD 


1398 


XOR tSCAM_W0DE_FLAC3,AL 




1A09 


23060EOO 


1399 


AND AL»tSCAM_HO^E FLAC3 




lASD 


7406 


t600 


JZ E«l_TO_FCPC 




XdBf 


B84333 


1601 EnX_TO_SCAM: 


HOV AX,ASC3I_SC 




1A92 


E950rE 


1602 


JHP HSC_WT_END 




1A95 


E626r6 


1603 EI1I„T0„FCPCi 


CALL PC_COOE_0_KAl 




1R98 


7506 


1604 


JH2 Eni_TO PC 




tA7A 


B84346 


t605 Eni_TO_FCi 


nOV AX,AScTl_FC 




1A9D 


E94SFE 


1606 


jup iisc_fcrr_EH& 




1AA0 


BB4350 


1607 EI1I_T0_PC; 


HOV AK^ASCII^PC 




1AA3 


E93rrE 


1608 


JflP HSC_UT_EN& 








1609 ; 










1610 ) 










1611 ; 






f AAe 


3C12 


1612 SCAM^AHOTHER : 


CMP AL,AUTHO_KEY CODE 




1AA8 


7403 


1613 


J2 PC_CODE_XCHC 




1AAA 


E9$6rD 


1614 


JMP BASE.ROUTIHE 








1613 ; 










1616 ; 


IF PC_CODE • D THEH "HEW- ELSE 


ANSHO-ICEY-IN 






1617 ; 






lAAO 


EBOEFB 


1618 PC_CODE_XCHC: 


CALL PC_C0OE 0 KAI 




1A80 


74 OD 


1619 


ur NEUt_PC_CODE 








f620 1 






IAB2 


E87303 


1621 


CALL ANCO_|HPUT 




1AB3 


Ee2D04 


1622 


CALL AHGO DIN.DX 




1ABB 


E820FB 


1623 


CALL PC.CODE^ADRS 




1 ABB 


3B1 0 


1624 


CnP DX,CSX3[BX] 




tABD 


73»F 


1625 


JHZ PC_CODE_ERR ; IF PC_CODE <> Input 






1626 1 






•IKBF EBCE02 


1 627 HtW_PC_CDPt : 


CALL AHGO.TOUROKU 




IAC2 


EB7AFB 


1628 


CALL T|riEP_03_SEC 








1629 i 






tACS 


E8F2FC 


1630 


CALL HEXT_C0HT1HUE 








1631 1 






lAce 


C85304 


1632 


CALL ANCO^DI SPLAY 




lACB 


7303 


1633 


JHC NEU PC SET 




lACD 


E9I2FE 


1634 


J«P ltSCERRlvT_END 








1633 J 






1AD0 


E8t204 


1636 KEW_PC_SETi 


CALL AHCO_BIH_OK 




1AD3 


E805FB 


1637 


CALL PC CODE ADRS 




1AD6 


8910 


1638 


nov CSnLBX],DX 








1639 t 






lADB 


883341 


1640 


nOV AX,ASCXX_AU 




1ADB 


E907FE 


1641 


JttP KSC_«T_EHD 








1642 2 










1643 1 






tA^E 


E90IFE 


1644 PC_COOE_EPR: 


UBP tlSCERP_UT_EHD 




























1646 : 










1647 ; 

1648 J 


Deleting Channel r from the FC-'PC Lift 












iae'i 


Ee9AFB 


1649 J 

1630 CUEAR_KEV_OPt 


CALL VJEU TBL_L£^ 




1AE4 


EBAFFB 


1631 


CALL LED_B1M_BX 




1AE7 


BE0001 


1632 • 


MOV SI, PC FC.LIST 




IAEA 


E826FB 


1633 


CALL COMv'bIT^AL 
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SOURCE LINE 



lAED 


34 FF 


1634 






tAEF 


2000 


1633 
1636 






1 AF1 


B84564 


1637 




nijw MA > Hal, 1 i^wc 


iaF4 


E9EEFD 


1638 
1659 




.IMP M^tl UT PHD 














1 ccn 










1661 


; 








1662 


1 








1663 






1AF7 


884333 


1664 


SENO^KEY^OP : 


MOV AX / ASC I I_S£ 


lAFA 


E8A7F9 


1669 
1666 


1 


CALL SPULLEO_AX 


1AFD 


E813FB 


1667 




CALL C0NV_B1T_AL 


1B00 


22063008 


1668 




AND AL/ ESEN0_^ENABLE3 


1804 


7503 


1669 




JN2 SENO_KYOKA 


1806 


E90EFE 


1670 
1 671 




tMA tJY UA UX P 11 f\ 


1609 E846FB 


1672 


SfcND^KTUKM i 


LhLL * i ntK_3_Ott 






1673 


; 




IBOC 


E8ABFC 


1674 
1675 


; 


CALL HEXT_COMTIHUE 


tBOF 


A 089 07 


1676 




rtOV AL, CKEY_0ATA3 


1812 


E8EFF3 


1677 




CALL KAZUICO 


1813 


7303 


1678 




JNC SETUKQ 


1817 


e98FF0 


1679 




jnP RANDOM^OUT 


IBIA 


A28407 


1680 


SETUKO : 


MOV L LS B_LED 3 # AL 


1810 


8A1E3308 


1681 




HOV 8L* CSEHD^^INOEXJ 


1821 


80F880 


1682 




CWP BL,SENO_HAX 


1824 


7203 


1683 




4C TAlllKQ 


1826 


E9EEF0 


1684 


TAMI ! 


JnP tfT_HO_liT_^END 


1829 


842 0 


1683 


TAhIKO: 


nOV AH>20W 


1828 


88268507 


1666 




HOV CnSS LEt>] AH 


1B2F 


E88C03 


1687 




CALL KEY_B»JFF_AORS 


1832 


A08907 


1688 




MOV AL, CKEY.OATAJ 


1833 


8800 


1689 




MOV CSI3C8X}.AL 


1837 


E8A8F9 


1690 




CALL SPU LEO OISFL 


t83A 


EBISFB 


1691 
1692 


J 


CALL TinER_5_SEC 


1B3D 


Ee7AFC 


1693 
1694 




CALL HEXT_COKTINUE 


1840 


A08907 


1695 




MOV AL,tKEY_PATA3 


1843 


3C16 


1696 




CMP AL,CLEAR.KEY_COOE 


1843 


7480 


1697 




J2 SEHO_KEY_OP 


1847 


3C12 


1698 




CMP AL^AUTHO KEY COOE 


1849 


7308 


1699 
1700 


; 


JH2 TAMI 


1B48 


E87003 


1701 




CALL KEY_80FF AORS 


164E 


8A00 


1702 




MOV AL,CSI3CBX3 


1850 


BE350e 


1703 




MOV Sl^SEHD^DATA BUFF 


1853 


8700 


1704 




MOV BH,0 


1855 


8A1E3308 


1705 




MOV BL^CSEN0.IK0EX3 


1859 


eA262807 


1706 




MOV AH,CIC_BYTE3 


1830 


886001 


1707 




MOV ESI3t8X+13,AH 


1860 


884 002 


1708 




MOV CSI3CBX+23,AL 


1863 


80C302 


1709 




ADD 8L,2 


1866 


881E3308 


1710 




MOV CSEH0_1N0EX3^BL 



i 
I 
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80UPC£ LINE 







1 f 1 1 


i 




rB6A 


B89S4 1 


1 / 1 « 






1 BfiD 


E975FD 


1 f 1 O 










1714 




















1713 










1716 


$ 








1717 


; 


Event Key Operation 






1718 


i 








1719 
















1070 


Ee4BFA 


1720 


EVEHT^KEV^OP : 


CALL PC_CODE_0_KAI 


1B73 


741 0 


1721 




J2 EV_PC_OK_YO 






1 722 


; 




1 B73 


E8AF02 


1 723 




CALL ANCO_INPUT ; PC Code Input 


IB73 


E86A03 


1 724 




CALL AMCO_BIN_DX 


1B7B 


E85DFA 


1725 




CALL PC_CODE_ADRS 


1B7E 


3Bt 0 


1726 




CttP DX«tSI3CBX3 


IB80 


74 03 


1727 




J2 ev_pc_ok:_yo 


t BBS 


E95DFJ> 


1 723 


EVENT_£RR ; 


JMP rtSCERR^WT_EHO 






1729 


; 




IBBS 




1730 


EV.PC^0k_VO : 


; Event Enable ? 


IBBS 


Be7250 


1731 




MOV AX, ASCI I PR 


1B88 


E8I9F9 


1732 




CALL SPU_LED_AX 


IBSB 


E8B8FA 


1733 




CALL TII1ER_I_SEC 






<734 






IBdE 


E829FC 


1735 




CALL NEXT_CONTINUE 






1 736 


t 






E866D1 


1737 




CALL YOYAKU^SEARCH 


IB94 


7203 


1 738 




JC v^hajime" 


tB96 


E9C600 


1739 




JMP POftCED_EVEHT 






174 0 


t 




1399 


B872S0 


1741 




flOV AX,ASCII_PR 


1B9C 


E8B5F9 


1742 




CALL SPU_LED_AX 


1B9F 


E8B6FA 


1 743 




CALL T1MER_I0_SEC 






1744 






IBA2 


E815FC 


1745 




CALL NEXT.CONTINUE 






1746 


t 




1BA5 


A08907 


1747 




HOV AL,CKEY_DATA3 


1BA8 


E91 1 DO 


1748 




JflP EVENT_1ST_KEY 






1749 






1BAB 


EBAAFA 


1750 
1731 


EVEtlT^KEV^yAlT: 


CALL TIMER_10_SEC 


1BAE 


Ee09FC 


1732 




CALL NEXT_C0NT1NUE 






1753 






1BBI 


A0B907 


1734 




WOV AL,tKEY_r*ATA3 


16B4 


3Ct2 


1755 




CrtP AL , AUTHO_KEY_C0DE 


16B6 


7420 


1736 




JZ EVENT^AUTHO 


16B8 


3Ct6 


1757 




CnP AL,CLEAR_KEY_CODE 


16BA 


7432 


1758 




JZ EVENT CLEAR 


1BBC 


3C!0 


1759 


EVEHT_1ST_KEY» 


CrtP AL,PLUS_KEY_COOE 


1BBE 


7441 


1760 




JZ EVEHT_PLUS 


tBCO 


3C14 


1761 




CMP AL,M1HUS„KEY_C0DE 


tBC2 


7443 


1762 




J2 EVENT niNUS 


IBC4 


3CO0 


1763 




CMP AL, TIMER OUT CODE 


1BC6 


74 OB 


1764 




J2 EVENT„T_OUT 


1BC8 


3C1 1 


1763 




CMP AL,EVEHT_KEY_CODE 


1BCA 


74 OA 


1766 




JZ EVENT EVENT 


IBCC 


Ee35F5 


1767 




CALL KAZUKO 
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SOURCE LIHE 



IBCF r33E 
tSDt EBAF 

tBD3 E922F0 

1B06 E890FA 
IBD9 EBft2Fft 
IBOC EeiOF6 
1B0F E9C9F8 
I6E2 E9EEFC 

IBES E8B600 
tBE8 B85341 
1BEB E90800 

1BEE C8CB00 
1BF1 7319 
1BF3 B84364 
tBF6 E8A0F8 
1BF9 E84flFA 

1BFC EBBBFB 

1BFF CB84 

IC01 E80A0I 
1C04 E90300 
IC07 E84E01 
1C0A 7353 
1C0C E9t8FD 

1C0F B7B0 
IC11 8ftiE2807 
1C13 eBF3 
lCt7 E8ft402 
1C1A 8800 

tCIC A28507 
tCIF B088 
IC21 A284 07 
1C24 EBF8F8 
1C27 Ee28FP 

IC2R E88DFB 



1C2D 
tC30 
1C33 
1C3S 
1C37 
1C3B 
1C3D 
1C40 



ft 089 07 
E8D1F4 
7249 
B700 

8A1E2807 
8BF3 
E87E02 
8A20 



I 



tC42 A2e4 07 
1C45 88268507 
1C49 E87202 



1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
t779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
t802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1819 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



EVEHT_T_OUT : 



EYEMT^EVEHT t 



EVEHT^^AUTHO : 

EVE»4T_CLEAR: 

EVEMT_I1SC» 
; 



EVENT^PLUS : 

EVEHT_niHUSi 

EVEhOd: 

EVENT.HO: 

RANDOM_Y0VAKU: 



JHC RftHDOn^YOYAKO 
JMP EVEHT.EPP 

JHP RAIIDOM.MQDOR I 

CALL EVEMT_TO_BASIC 
CALL V1EU_TBL_LED 
CALL RUH_COMVERTER 
CALL SPU_LED_OISP 
JMP HEXT^EW 

CALL KEIYAIfU 
nOV AX^ASCIt.AU 
JMP EVEHT^MSC 

CALL KAIYAI^O 
JHC EVEMT^NO 
MOV AX,ASCIl_DE 
CALL SPU.LEO.AX 
CALL TIMER_1_SEC 

CALL HEXT_COHTIHUE 

JMP EV_PC_OK_YO 

CALL UP_YOYAKU 
JMP EVEHT_UD 
CALL DOWH^YOYAKU 
JHC FORCED.EVEHT 
JMP MSC_HO.UT_EH[> 

MOV BH,0 

MOV BL,CIC.BYTE3 

MOV SI^BX 

CALL KEY_BUFF_AORS 
MOV CBXSCSU^AL 

MOV EMSB_LED3»AL 
MOV AL^88H 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER.3.SEC 

CALL NEXT_COMTIHUE 

MOV AL,CKEY_DATA3 

CALL KAZUKO 

JC IRC YOYAKU 

MOV BH^O 

MOV BL,tIC.BVTE3 

MOV SI.BX 

CALL KEY_BOFF_ADftS 

MOV Aht,CSI3lBX3 

MOV tLSB_LED3,AU 
MOV tKSB_LE03,AH 
CALL KEY BUFF^ADRS 



; Pfty Channel Shinki K«iy«lcu 



, LSB - 



tec K«y InDut Wait 33 3 



AH - £ 1st KEY 3 
AL • t KEY.DATA 3 

LED Display 



r 
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SOUHCE LINE 



IC4C 894 004 


1825 




HOV 


CSnCBX+43,AX 






\C4F E8CDF8 


1826 




CALL SPU_LED_FLASH 






IC52 E64IFA 


1827 
1826 




CALL 


LED_BIN_ex 






1C55 8B362807 


1829 




nov 


SI, tie BYTE 3 






81C6000A 


1830 




ADD 


SI, HELP 






1C3D 881 C 


1831 
1 832 




MOV 


CSI},BL 






1C3F E83000 


1833 


FORCED^EVEHT; 


CALL eV_FREQ„AORS 






833CflO 


1834 




CWP 


WORD PTR CS13,0 






1 r ^ 1 r 


1 835 




JZ IRC YOYAKU 






633C01 


1 836 




cnp 


WORD PTR L5I3> T 






1 C6A 74 OC 


1 837 




EVENT RTl 








1 838 












1 ^DV> coo WW 


1 839 




CALL PAY_CH MIRU 


t 


r r r P^t^ ^h^rwn* t Timt Y 1 1 


1C6F E839F8 


1040 




CALL SPU LED DESP 


; 


etc P*v 333 




1 841 




Cl^LL EVENT BIN TBL 






1CTS E933FF 


1 842 
1 843 


? 


JHP 


EVENT_KEY_WAIT 






1 C7o t8H4ro 


1 844 


tvtM lit 


CALL SPU LED FLASH 






1C7B E92DFF 


1845 




JttP 


EVENT_KEY_WAIT 






1 C rt t996r C 


1 047 
1 B4o 


I kC^tOthKU I 


JMP 


WT_NO_yT_END 








1 849 




SI » ES EVENT TIMER ♦ 




[C0WV_M03 * 128 + Channel 




1 850 












1 C«1 883624 07 


1 85 1 


PA AA\> AY^^YIf* . 


MOV 


S1,CCONV_N03 






1Ce3 0107 


1 852 




MOV 


CL,7 






iCa7 v3ue 


1 853 




ROL 


Sl,CL 






tW07 olCovUUo 


1854 




ADD 


SI,ES.EVEHT_TIMER 




; Titter Address 


1C8D (13361 £07 


1 835 




ADD 


SI, CBINARY^LEDJ 




t Ch«nn« 1 


)C91 C3/ 


1 856 

1 o3 7 


t 


RET 








1l«7Z obOUV? 


1 O JO 




MOV 


SI,EVENT_NO_FREO 






1 C99 0336 1 E 0 r 


- 1 859 




ADD 


SI,CBINARY LED3 








1 66 0 




ADD 


SI,CBINARY^LED3 








1 QD 1 

looZ 


t 


RET 










1 863 


ifC T VAL'1 1 • 
Jtt i TMKU t 


MOV 


SI, tie BYTE3 








1 864 




ADD 


SI,NELP 






1CA6 8A1C 


1 863 




MOV 


BL>tSt3 






1CA8 8700 


1866 




MOV 


BH^ 0 






1CAA 891E1E07 


1867 




MOV 


(BINARY LED3.BX 






ICAE E8D0FF 


1868 




CALL ES PAY STATUS 






1C81 268024F8 


1869 




AND 


BYTE PTR ES:tSI3,0F8H 


1CB5 A 02 A 07 


1870 




MOV 


AL,CDEVICE_N03 






1CB8 260804 


1871 




OR ESt[Sn,AL 






1CBB C3 


1872 




RET 








ICBC 88362807 


1873 


KAIYAKUt 


MOV 


SI,tIC_BYTE3 






1CCQ 8IC6000A 


1874 




ADD 


SI, HELP 






1CC4 8A1C 


1873 




MOV 


BL,tSI3 






tCC6 8700 


1876 




NOV BH,0 






1CC8 e91C1E07 


1877 




MOV 


CBIHARYLEDJ^BX 






1CCC E8B2FF 


1878 




CALL ES PAY_STATUS 






tCCF 26803CF8 


1879 




CMP 


BYTE PTR ES:CS13,0F8N 


1C03 7306 


1880 




JNC 


KAIYAKU^ERR 






1CD5 268024F8 


1881 




AND 


BYTE PTR E8ttSI3, 


0F8N 
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1CD9 F9 
tCDA C3 
1CDB C3 

1CDC EeA2FF 
1CDF B480 
ICei 26S03CF8 

ices r202 
1CE7 B4C0 

lCe9 0A262E07 
ICED 802680073r 
1CF2 08268007 
tC^6 E9r6F4 
1CF9 C3 

ICFA BEOOOA 
ICFD 03362807 
ID01 8700 
t[>03 eAic 

I DOS 83FB00 
ID08 740F 
1D0A 48 
1D0B E90e00 



1D0E 

1D11 

1D13 

1D17 

1D19 

101D 

1D1F 

1D2t 

1D2S 

1027 

1028 

1D2B 

1020 

1030 

1034 

1036 

1038 

t03A 

1D3B 



BEOOOA 

03362607 

B700 

8A1C 

883624 07 

6107 

0326 

81C60006 
81 64 
43 

83FB64 

7203 

BB0100 

26F60Q07 

7S06 

FEC9 

75E0 

F9 

C3 



103C 891E1E07 
1040 E825FA 

1043 BE3000 
1046 033624 07 
1D4A BBIC 

104C 8B362807 
1030 81C6000A 
1034 881 C 

1036 F8 

1037 C3 



1882 
1883 
1884 
1883 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1903 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1913 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1933 
1936 
1937 
1938 



SOURCE LI HE 

»CAlYAKO_ERRi 
PftY_CH.«IRUl 



; 

HftTUt 



YOYAKU.SEARCM: 



UP_YOYAKU t 
OP_MAKEARI I 

UYLi 
UYJ: 

; 

UO_Y_RETi 



STC 
RET 
RET 

CALL ES_PAV_STATUS 
fiOV AH, BOH 

CUP BYTE PTR ES:CSI3,0F8H 
JC HATU 
nOV AH^OCOH 

OR AH>tCOMV_NO_BITJ 

AKO BYTE PTR tH0«_EVENT3 . 3FH 

OR CNCU_EVEMT3,AH 

CALL RUH_COMVERTER 

RET ~ 

flOV 31^ HELP 
ADD SX>tIC_BYTE3 
nov BH^O 
NOV BL^csn 
cnp BX«o 

JZ UP.UAKEARX 
OEC b5 

JHP UP.UAKEARI 

nOV SI, HELP 
AOD SI,CIC_BYTE3 
nov BH,0 
nov BL^csn 

nov SI,CCOHV.M01 
nov CL,7 
ROL SI^CL 

AOO SI,ES_EVENT_TIHER 

nov CL^IOO 

IHC BX 

CMP 8X, 100 

«!C UYJ 

nov BX,1 

TEST BYTE PTR ES : tSI 3 t6X3 « 7 

JH2 UD_Y_RET 

OEC CL 

JH2 UYL 

STC 

RET 

nov CBIMARY^LEOl^BX 
CALL BIHOEC.LEO 

nov SUEVEHT.CHAMHEL 
AOO SI,CC0HV_M03 
nov CSIJ^BL 

nov SI,C1C_BYTE3 
ADO Sr^HELP 
nov CSIJ^BL 
CLC 
RET 
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1939 








1940 






BE 00 OA 


1 94 1 






03362807 


1 942 




lOST 


8AtC 


1943 




1D6I 


B700 


1944 




1&63 


8B3624 07 


1945 




1D67 


B1 07 


1 946 




1 D69 


03C6 


1 947 




)(>60 


3 } C60 006 


1 946 




ID6F 


8164 


1 949 




1D7t 


4B 


1950 


OVL! 


1D72 


7503 


1951 




1D74 


BB6300 


t 932 




1D77 


26F60007 


1953 


OY J; 


1D7B 


75BF 


1934 




1070 


FEC9 


1935 




ID7F 


73F0 


1936 




1D81 


F9 


1957 




1082 


C3 


1958 








1959 




1 063 


A01 E07 


1960 


FVFNT RIN TRI • 


1086 


BE3000 


1 961 




1 089 


033624 07 


^962 




1 060 


6804 


1963 




tOSF 


C3 


1 964 








1965 








1 966 


i 






1967 








1 968 


# 






1 969 








1 97 0 








1 971 








1 972 








1 973 




1 090 


38 


1 974 




1091 


BE0004 


1 975 




1094 


B700 


1976 




1 096 


8A1 E2807 


1 977 




1 09A 


02OB 


1978 




1 D9C 


8900 


1 979 








1980 




1D9E 


B89C04 


1981 


AHCO_1_10: 


10Q1 


E800F7 


1982 




I0A4 


ESBIFB 


1983 








1984 


t 


10fl7 


esioFA 


1983 








1986 


1 


10AA 


E8FC0O 


1987 




10A0 


7307 


1988 




1DAF 


3C16 


1989 




tOBI 


7571 


1990 




10B3 


E942F6 


1991 




tOB6 


8800 


1992 


AMC0_1_20i 


t088 


8A00 


1993 


AMC0_I_21 1 


10BA 


A284 07 


1994 




1080 


B42 0 


1993 





tlOV SI, HELP 

AOO Sl,nC_BYTE3 

nOV BL^tSIS 

nov 6H,0 

nOV SI,CCONV HOI 

MOV CL,7 " 

ROL SI,CL 

AOO SI.ES EVENT TIMER 
MOV CL,100 ~ 
DEC BX 
JNZ OYJ 
MOV BX,99 

TEST BYTE PTR ES i CS I 3 C8X3 , 7 

JNZ UO_Y_RET 

DEC CL 

JNZ OYL 

STC 

RET 

MOV AL,CBIHARV LE03 
MOV SI,EVEHT_CHAHHEL 
ADO SI,tCOHV_H03 
MOV CSn,AL 
RET 



Another Subroutines 



POP AX 

MOV SI,NEXT_CO_AORS 

^OV BH. 0 

MOV BL,I1C BYTE3 

ADO BL,BL 

MOV ESI3C8X3,AX 

MOV AX, ASCII NU 
CALL SPU_LEO_AX 
CALL TIMER_10_SEC 

CALL MEXT.COHTINUE 

CALL ANGO.SUB 

JNC AHCO_T 20 

CMP AL.CLEAR_KEY_CODE 

JH2 AMCO.ERR 

JMP RANOOn MOOORI 

MOV CSI3CBX3*AL 

MOV AL,tSl3CBX3 

MOV tLSB_LED3.AL 

MOV AMAZON 
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1DBF 


EeOEOI 


1996 
1997 






CALL AHC0.SUB1 


1DC2 


EeF3F9 


1998 
1999 






CALL HEXT^COMTIHUE 


IDC3 


EBEIOD 


2000 






CALL ANCO.SUB 


1DC8 


7306 


2001 






JNC AKCO 1 30 


1DCA 


3C16 


2002 






CHP AL,CLEAR_lCEY.CODE 


1PCC 


7336 


2003 






JN2 AHCO.ERR . 


fOCE 


EBCE 


2004 






JHP AHCO.1.10 


tDDO 


884001 


2003 


AMCO. 


l_30t 


nOV CSX3tBX4-l3,AL 


1DD3 


8A4001 


2006 


AMCO_ 


1.31 1 


nov AL^csntBx^is 




A28407 


2007 






HOV CLSB_LED3,AL 


10D9 


ef)2o 


2008 






nov AH^CSIICBX} 


IDD8 


E8F200 


2009 
2010 






CALL AKCO.SUBI 


tODE 


E8D9F9 


2011 
2012 






CALL MEXT_C0NTINUE 


IDE1 


E8CS0O 


2013 






CALL AHCO_SUB 


1DE4 


7306 


2014 






JHC AHGO_1.40 


IDE6 


3C16 


2013 






CMP AL,CLEftR.KEY_CODE 


IDEe 


73E9 


2016 






JNZ ANC0_1_31 


IDEf) 


EBCC 


2017 






JPIP AHC0_1_21 

nov CSI 3 [6X1^23, AL 


1DEC 


884002 


2018 


ANC0_1_40i 


10EF 


8A4002 


2019 


AHGO 1 41: 


nov AL^ CS13CBX'*^2 3 


1DF2 


A26407 


2020 






nov tLS8_LED3,AL 


tOF3 


8A6001 


2021 






nov AH^CSIStBX^I) 


IDFS 


E8D900 


2022 
2023 






CALL ANC0_SU81 


1DFB 


EeBCF9 


2024 
2023 






CALL HEXT_C0NTIKUE 


tCTFE 


E8A800 


2026 






CALL ftNCO^SUB 


1E01 


7306 


2027 






JHC AKC0_1.RET 


1E03 


3C16 


2028 






CMP AL,CLEAP_KEV_CODE 


1E03 


7310 


2029 






JHZ AHQO.ERR 


1E07 


EBCO 


2030 






jnP ANGO 1 3t 


1E09 


884003 


2031 


ANCO I^RETt 


nov CSX37bx*33,AL 


1E0C 


A28407 


2032 






nov rLSB_LED3.AL 


1E0F 


8A6002 


2033 






nov AH,tSl3CBX*2J 


1E12 


E8Beoo 


2034 
2033 


; 




CALL ANCO.SUBI 


1E19 


BE 0004 


2036 






nov SI-NEXT_CO_ADPS 


1E16 


B700 


2037 






nov 8H.0 


1E1A 


8AtE2807 


2038 






nov 8L,CIC.BVTE3 


1E1E 


02DB 


2039 






ADD BL^BL 


1E20 


8600 


2040 






nov AX, CSI3C6X3 


1E22 


30 


2041 






PUSH AX 


1C23 


C3 


2042 
2043 
2044 
2043 


; 
s 




RET 


t£24 


E9B8FA 


2046 


ANCO_ERRt 


JMP HSCERR_UT_EHD 






2047 


; 










2048 


; 










2049 


; 






1E27 


38 


2030 


AHCO.lNPUTi 


POP AX 


1E28 


BE0004 


2031 






nov SI, NEXT GO_ADRS 


1E2a 


8700 


2032 






nov 8H, 0 
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1E2D 8AIE2807 


2033 








rtOV BL.tlC^BVTEJ 


1E31 02DB 


2054 








ADD BLfBL 


1E33 8900 


2035 
2036 








HOV C5I]CBXI»AX 


1E3S B8B6B6 


2037 


AMCO_ 


.2_ 


.10: 


nOV AX , 0B6B6H 


tE3e E869F6 


2038 








CALL SPU.LED.AX 


tE3B EeiAFB 


2039 
2060 


» 






CALL TlttER_l 0_SEC 


IE3E EB79F9 


206t 
2062 








CALL MEXT_C0MT1HUE 


tE41 £86500 


2063 


ANG0_2_1 1 : 


CALL AKGO.SUB 


IE44 7307 


2064 








JNC AMC0_2_20 


tE46 3CI6 


2065 








CMP AL,CLEAR_KEV_COD£ 


IE4B 75DA 


2066 








4HZ ANCD_ERR 


1E4A E9ABFA 


2067 








JMP RANDOn.nODORl 


1E4D 8800 


2068 


«NCO_2.20: 


rtOV CSI3tBX3,AL 


1E4F 888686 


2069 


AHCO_ 


2_ 


.21 I 


nOV AX,86B6H 


IE52 E88900 


2070 
2071 


i 






CALL ANC0_3US2 


1E53 E862F9 


2072 
2073 


} 






CALL HEKT_CONTINUE 


tE38 Ee4eoo 


2074 








CALL AMCO_SUe 


1E5B 7306 


2073 








JHC ANC0_2_30 


1E9D 3CI6 


5076 








CHP AL,CLEAR_KEY_CODE 


1E5F 75C3 


2077 








ONZ AHGO_ERR 


lE6t EBD2 


2078 








JMP ANG0_2_1 0 


tE63 884001 


2079 


AMCO 2 30i 


MOV tSI3CBX+n,AL 


1E66 B8B620 


2030 


AHCO. 




.31 i 


HOV AX,20B6H 


1E69 E87200 


2081 
2082 


f 






CALL ANG0_SUB2 


1E6C E84BF9 


2083 








CALL HEXT_COHTINUE 


y 


2084 


; 








tE6F E83700 


2085 








CALL ANCO.SUB 


tE72 7306 


2086 








JHC MNCO 2 40 


IE74 3C16 


2087 








CnP AL,CLEAR_KEY_CODE 


tEr6 75AC 


2088 








OHZ AHGD_ERR 


IE 78 EBD3 


2089 








jrtP ANGO 2 21 


IE7A 884 D02 


2090 


ftNG0_2_40: 


nOV tSX3rBX+2),AL 


1E7D B88620 


2091 


AHGO 2 4 1 I 


nOV flX,20S6H 


1E30 E83B00 


2092 
2093 








CALL ANG0_SUB2 


IE93 E834F9 


2094 
2095 








CALL HEXT_C0NTIHUE 


fEae E82000 


2096 








CALL AHC0_3UB 


IE89 7306 


2097 








JHC ANGO 2 RET 


1E8B 3C16 


2098 








CMP AL.CLE^iR KEV_CODE 


tEaO 7395 


2099 








JHZ ANCO„EPP 


lESF EBD3 


2t 00 








- JMP ANC0_2_?1 


1E91 884003 


2101 


AHGO. 


_2, 


_RETi 


MOV tSI3TBX*71AL 


)E?4 BS2020 


2102 








MOV AX,2020H 


1E97 E844 00 


2103 
2104 








CALL AHG0_SUB2 


tE9A BE0004 


2105 








MOV SI.HEXT_CO_ADRS 


)E9D B700 


2106 








MOV BH,0 


»E9F eAIE2?07 


2107 








MOV BL,tJC_BYTE3 


.1EA3 020B 


21 08 








ADD BL«BL 


1EA3 8800 


21 09 








MOV AX,tSI3tBX3 
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tEA7 90 
1EAS C3 



IE AC 
1EAF 
1EBI 
IEB3 
lEBS 
IEB6 
IEB9 
lEBC 
lEBO 



E339F2 
7300 
3C0D 
75 04 
SB 

E93FPA 
E8 0200 
F9 
C3 



1EBE BE001 D 

lECt B700 

1EC3 8A1E2e07 

I EC? 03D8 

I EC 9 03D6 

lECB 03DB 

1ECD 03DB 

lECF C3 

1ED0 88268507 
1ED4 E8BDF4 
IED7 E8D1F5 
•1EDA E87BF7 
tEDD C3 

lEOE Ee63F9 
1EE1 E874F7 
tEE4 C3 



»EE5 
»EE3 
IEEm 
IEEl 
IEEE 
1EF1 
tEF4 
lEF? 
lEFA 
lEFC 
lEFF 
1F02 
IF 05 
tF07 
IFOA 
1F0D 

tno 

IFI2 



E9D6FF 

B500 

8MF5 

80t D 

80E20F 

E81F00 

8M4301 

30EI OF 

03M 

E8M0n 

804802 

80E10F 

03Dt 

£80900 

3A4803 

90E1 OF 

03M 

C3 



IF 13 03D2 
IF! 5 3BC2 
IF 1 7 P3C0 



2110 
2111 

2112 ; 

2113 ; 
2t14 J 

2115 AHGO^SUB: 

CI 16 

2117 

2118 

2119 

2120 

2121 

2122 Kii^ORU: 

2123 

2124 

2125 ; 

2126 KEV BUFF_ADRS: 
2127 

2128 
2129 
2130 
2131 
2132 
5133 

2134 ; 

2135 ANC0_SUB1 » 
2136 

2137 
2138 
2139 

2140 : 

2141 ANGO 3LrB2: 
2142 

2143 

2144 ; 

2145 ANGO^eiH.DX: 
2146 

2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2198 
2159 
2160 
2161 
2162 

2163 ; 

2164 MULTI_10.DX: 
2165 

2166 



PUSH AX 
PET 



HOV AL,CKEY_DATAJ 

CALL KA2UK0 

JNC KEY_BUFF_ADR3 

CMP AL^TIMEP_OUT_CODE 

JNZ KAORU 

POP AX 

JMP RANOOM_nODORI 
CALL KEy.BUFF ADRS 
STC 
RET 

HOV S1,KEY.DATA_STACK 

nOV BH,0 

KOV BL,CIC BYTE3 

ADD BX^BX 

ADD BX^BX 

ADD BX.BX 

ADD BX,BX 

RET 

MOV t«SB_LED3,AH 
CALL SP0_CLEAR_D1SP 
CALL SPO.LED.DJSP 
CALL TIMER 10 SEC 
RET 

CALL SPU_LED_AX 
CALL TIMER.IO SEC 
RET 

CALL KEV_eyFF_ADRS 

MOV CH,0 

MOV DH«CH 

MOV DL,tSI3tBX3 

AND DL.OFH 

CALL WULTI_10_DX 

HOV CL,CSI*13CBX3 

AMD CL.OFH 

ADD DX,CX 

CALL I1ULTI_10_DX 

MOV CL,C5I-*'23CBX3 

AHD CL^OFH 

ADD DX,CX 

CALL MULTI.IO.DX 

MOV CL,CSI+33CBX3 

AMD CL>OFH 

ADD DX,CM 

RET 



1 DX • 41 

; DX - #1*10 



OX » «1«^10+«2 

DX »'tl»10*t2>*t0 



I DX." <#1*1 0+ll2>*10*«3 

; DX «'<#l*l 0*«2>*10+t3^*l 0 



DX »<C«1>»lO-^»2>*tO<i-i3>*lO-»«4 



ADD DX^DX 
MOV fiX,DX 
ADD AX, AX 



t *2 

; ♦2*2 « -4 
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HEWLETT-FMCk (hPD: 5086 A»»€r»bler 
SOUPCE LINE 



1 F 1 9 


03C 0 


2 167 








1 F 1 B 


030 0 


21 68 








1 F I D 


C3 


2169 






RET 






^ t ^ ft 












fc 1 r 1 










^ 1 • ^ 








IF 1 E 


38 




ANGO DISPLAY: 


POP AX 


1 F 1 F 


r> r* A 


2 1 74 






nuV 51 , NEXT^GQ^mDkS 


1 F22 


5700 


2 1 75 






nov BH, 0 


1 F24 




£ 1 ?o 






nuv BL*tIC_BVTEj 


1 F28 


02D6 


2)77 






hDP bl«bu 


1 F2A 


8900 


2173 






nov lSIjiBXj^AX 






2179 


; 






1 F2C 


•E83FFF 


2180 






CALL KEV^BUFF_ADRS 


1 F2F 


C6400700 


2181 






HOV BYTE PTP CSnCBX+73,0 






2182 








1 F33 


B85541 


2183 


AHCO. 




MOV AX,ASCII_AU 


1 F36 


E86BF5 


2184 






CALL SPU_LED_AX 


t F39 


E80AF7 


2183 






CALL TinER_)3EC 






2136 


; 






IF3C 


Ea7BF8 


2)87 






CALL HEXT_CONTIHUE 






2188 


; 






IF3F 


A08907 


2189 






nov AL, tKEY_t>ATA3 


1F42 


3CJ2 


2190 






CnP AL.AUTKO_r.EY CODE 


1F44 


7476 


2191 






JZ AMGO,NINTEI 


1F46 


3CI6 


2192 






CMP AL,CLEAP_KEY_cbDE 


1F4B 


7462 


2193 






J2 ANGO_HO_AUTH0 


lF4ft 


E871FF 


2194 






CALL KEV^BUFF i^DPS 


»F4D 


FE4007 


2195 






114C BYTE PTR CSntBX*7 3 


1F3D 


B020 


2)96 






MOV AL,20H 


1F52 


A28507 


2197 






MOV t«SB_LEM.AL 


tF35 


8ft0O 


2198 






MOV AL.CSniBXJ 


1F57 


a2e4 07 


2199 






HOV tLSB_LEDJ,AL 


IF5A 


E84EF5 


2200 






CALL SPU_LEC»_D1SP 


1F3D 


E8E6F6 


2201 


AMGO. 


.DISP^LP: 


CALL TI«ER_I_SEC 






22 02 








1F60 


E3S7F8 


22 03 






CALL HEXT^COMTIHUE 






2204 








1 F63 


A 089 07 


2203 






MOV AL. tKEY_DAT(^3 


1F66 


3CI2 


2206 






CMP AL,AUTHOJ'EV_CODE 


1 F68 


7432 


2207 






OZ AHCO^NINTEI 


1 F^rt 


3Ct6 


2208 






CMP «L>CLEAF_KEY_CODE 


1F6C 


743E 


2209 






02 ANGD NO^wUTHn 


1F6E 


EB4DFF 


2210 






CALL KEY_BUFF mPRS 


1F71 


8A6007 


221 1 






MOV AH.CSI3CB;>73 


1F74 


90E4 03 


2212 






AMD AH, 3 


IF77 


OADC 


2213 






OR BL^AH 


1F79 


3A4 0FF 


2214 






MOV AL.CSI3CBX-I3 


iFrc 


ft28507 


2215 






MOV tnSB LED3,hL 


1F7F 


8AO0 


2216 






MOV al,csi3cb::3 


f F8t 


A28407 


2217 






MOV CLSB LED3.AL . 


1F84 


E80DF4 


2218 






CALL SPU_CLEAR_DISP 


1F87 


EB21FS 


2219 






CALL SPU_LED_DISP 






2220 


t 






1F8A 


EB31FF 


2221 






CALL KEY_BUFF_ADRS 


^FBO 


FE4 007 


2222 






INC BYTE PTR tS13CBX+73 


tF90 


8A6 007 


2223 






MOV AH,CSI3CBX'*>73 
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KEULETT-PACKARD: 9066 AssvnMer 



SOURCe LINE 



IF93 80FC96 
tF96 7314 
ir98 80E403 
IP9B 73C0 
IF9D £8r)6F6 

IFftO E8irF8 

1FA3 A08907 
1FA6 3C12 
iFAd 74 fZ 
1F«A EB87 

1FAC BE0004 
tFAF B700 
1FB1 8A1E2e07 
1F83 02DB 
1Fe7 8800 
IFB9 50 
1FB« F9 
1FBB C3 

1F6C 6E0004 
IFBF 6700 
1FC1 8A1E2807 
1FC3 02DB 
IFC7 8BP0 
1FC9 30 
1FCA F8 
1FCB C3 



tFCC 3C88 
TFCE 7406 
IFDO 3C8A 
IFD2 7479 
1FD4 F8 
1FD5 C3 

1FD6 8A44 05 
1FD9 8400 
1FD8 8B34 06 
1FDE BBOOOO 
IFE! 03D8 
1FE3 03De 
I FES 8917 

1FE7 BAOOOO 
1FEA 880006 
1FED 03D8 

1FEF e3FA06 
IFF 2 7356 

tFF4 26F6070r 
tFFB 7449 



£224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2233 
2236 
2237 
2238 
2239 
224 0 
2241 
2242 
2243 
2244 
2243 
2246 
2247 
2248 
2249 
2230 
2231 
22S2 
2253 
2254 
2235 
2296 
2257 
2258 
2259 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 



fiUCO_AU_RETRY i 



ANCO_MO_AUTHO t 



AMCO HIHTEI: 



CHF AH, ISO 

JHC ftMCO_NO_AUTHO 

AMD AH, 3 

JH2 AHCO_DISP_LP 

CALL TIMER_1_SEC 

CALL HEXT_CONTIHUE 

HOV AL, tlCEY_DATA3 
CUP AL,AUTHO_^KEY_C0r'E 
JZ AKCO.HINTEI 
JMP AHCO_AU_UT_LP 

riOV SI,NEXT_CO_ADRS 

nov BH,0 

MOV BL,C1C_BYTE3 

ADD BL,BL 

nov AX.tSI3CBX] 

PUSH AX 

STC 

RET 

MOV SI ,H£KT_CO_ADRS 

nov BH,0 

MOV BL,C1C.BYTE3 

ADD BL,BL 

nov AX,CSnCBX3 

PUSH AX 

CLC 

RET 



; 
; 

PAY_GROUP 1: ChP AL,88H 

J2 PAY_PROG_START 

CnP AL,eAH 

JZ PAY PR0C_5T0P 

CLC 

RET 

PAY_PftOG_STApT: MOV AL,tSI+33 ; Chaon*! 
MOV AH,0 

nov DX,CS1*63 : DX - Fr«fl. Data 
nov BX,EVEHT_NO_FRE0 
ADD 6K,AX 

ADD BX,AX ; BX - Fr«q. T4bl« *»ddress 

nov C8X3,DX ; Rr«qu«ncy S«t 

I 

nov &x,o 

nov BX,ES_EVEHT TIMER 
ADD BX,AX ~ 



EV_F_ST_CK! 



CMP DX,6 

JMC P.P_START_RET 

TEST BYTE PTR ES:CBX3,7 
J2 NEXT_EV_ST 
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IFFfl 30 
IFFB 53 
1FFC 32 

1FFD R31E07 
2000 86162407 
2004 268007 
2007 2407 
200^ 7502 
200B S002 



200D 
2010 
2012 
2014 
2016 
2016 
20tC 
201F 
2022 
2025 
2029 



A22A07 

02C0 

02CO 

02C0 

02DO 

88162807 

EeiAFO 

e884F0 

E88FF3 

8B1E1E07 

E83CF7 



202C BES003 
202F 03362807 
2 033 03362307 

2037 eS16tn07 

2038 8914 

203D E81FFC 

2040 3P 

2041 SB 

2042 58 

2043 42 

2044 eicseooo 

2048 EBn5 

204H F8 
204B C3 

204C 90 
204D F8 
204E C3 



HEMLETT-PACKmPDi 8086 Afseftblftr 
SOURCE LINE 

2281 1 

2282 PUSH AX 

2283 PUSH BX 

2284 PUSH DX 
2285 
2256 
2287 
2288 
2289 
2290 
2291 

2292 ; 

2293 DEV_OKi 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
^304 I 
2305 
2306 
2307 
2308 
2309 
2310 ; 
231 1 
2312 J 
2313 
2314 
2315 

2316 NEXT_EV_ST: 
2317 
2318 

2319 j 

2320 P P STmRT ret I 
2321 

2322 ; 

2323 PftY_PP0C_3T0P: 

2324 P«Y^GR0UF_2: 
2325 

2326 ; 

2327 J 

2328 I 

2329 GLOBAL 

2330 GLOBAL 

2331 GLOBAL 

2332 GLOBAL 

2333 GLOBAL 

2334 GLOBAL 

2335 GLOBAL 

2336 GLOBAL 

2337 GLOBAL 



H th Conner t«r 
Drop No. 



Event Tift«r Ad^Jr 



rtOV tBINAPV_LED3 -AX 
HOV £C0NV_K03,DL 
MOV AL,£$:tBX3 
AND AL^7 
JM2 DEV.OtC 
MOV AL,2 

nOV CDEVICE_M03,AL 
ADD AL,AL 
ADD AL>AL 

ADD AL.AL ; AL 

ADD DL,AL 
nOV tIC_BYT£3,DL 
CALL COHV_TO DROP 
CALL 1D_DR0P"dEV1CE 
CALL SPU_RELAY_0N 
MOV BX,CBn*APY_L£D) 
CALL BINDEC.LED 

MOV SI, JUMP_ADDRESS 
ADD SI,C1C_BYTE3 
ADD SI,C IC_BYTE3 
MOV &X,DBAiE_POIMT) 
MOV tSI3.DX 

CALL FORCED^EVENT 

POP DX 
POP BX 
POP AX 
I KG DX 
ADD BX,t28 
JMP EV_F_ST_CK 

CLC 
RET 

HOP 
CLC 
RET 



POUER_DET_CHD 

L0AD_FROM_DROP 

LDAD_TO DROP 

SPU.STATUS.REO 

ID_DROP_DEVICE 

1C_DR0P~DEV1CE 

conv_su"bit_al 
drop_bit_al 

SPU RELAY OFF 
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SOURCE LINE 



2338 


GLOBAL 


2339 


GLOBAL 


234 Q 


GLOBAL 


9*7^ t 
i 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2349 


GLOBAL 


2346 


GLOBAL 


2347 


GLOBAL 


2346 


GLOBAL 


2349 


GLOBAL 


2350 


GLOBAL 


2331 


GLOBAL 


2352 


GLOBAL 


2353 


GLOBAL 


2354 


GLOBAL 


2353 


GLOBAL 


2356 


GLOBAL 


2357 ; 




2358 : 




2359 ; 




£360 


EXTRH 


^361 




2362 




2t63 




2364 




2365 





SPU^CLEAR.DISP 

EV6MT_LEP_0FF 

DR0P_I1AP_SET 

KEY^OPEPATIOM 

C0IIV_TO_0R0P 

DROP_T03COHV 

emt-ic^tED 

LED_VIEW_TBL 

SPU_LED.DISP 

RUH~CONVERTER . 

WhKEARI.DE.OH 

0P_SPU_OFF 

OP_IHITIAL 

BASE_ROOTINE 

JUnP_rtDPS_INIT 

JUriP_AfPS.IHIZ 

C>£VICE_I1AP_SET 

PPY_CR0UP_1 

PflY_CR0UPZ2 
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What Is Claimed Is ; 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective siibset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control xmit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means. 

2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein; said subscriber processing \init means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said sxibscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5. The apparatus defined in claim 2, 
fujTther comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fouirth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal inf oannation . 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative, of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
Tinit means is authorized to select; and 

said fifth means associated with each 
external control \mit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data* 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signeil including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means ; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty-first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
dther signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bandst- 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20* The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system fxirther comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the -television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control xmit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises. 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of. the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said exteimal control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control iinit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end, 

23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control luiit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control vinit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26, A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals. 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information arid for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit infoirmation to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30- The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively coimect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the sxibscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 

imit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information, 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable, 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 
cable network is applied; 

a pltirality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the soibscriber premises associated 
with that external control unit means; 

subscriber processing tinit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave extemea control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means- 
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35. A cable television system for pro- 
viding selected television signals to a plxirality of 
remotely located siabscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control xmit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber "s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plxirality of subscriber unit means 
associated with each external control unit means, 
each siibscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing imit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitjry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external control tinit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber \init means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable. 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located stibscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a pliirality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the exteraal control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the stabscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third me£ms associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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